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Effect of sick soil inoculation on ‘Masui Dauphine’ fig cutting grown in root box : Akihiro Hosomi” (Research
Institute of Environment, Agriculture and Fisheries, Osaka Prefecture)

Abstract : Fig cuttings of ‘Masui Dauphine’ (Ficus carica L.) were grown in root boxes with ca. 350 mL of
sterilized coarse sand. Thirty mL of sick soil and healthy soil were inoculated over the soil surface of the root
boxes. The growth of observable roots was traced daily, through the transparent plates, and summed to give the
root lengths until 30 days after inoculation. Occasionally, the representative roots of cuttings were sampled and
its respiration rates were measured with an oxygen electrode unit. The sick soil inoculation did not affect the
primary root elongation. However, the shoot growth and secondary root elongation were inhibited immediately

after the sick soil inoculation. Enhanced respiration, likely a wound respiration, was observed in the rootlet of

sick soil inoculated cuttings without obvious visual disorder.

Keywords : Cuttage, Fig, Respiration rate, Root box, Soil sickness.
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(The top slit is used for watering,
fertilizing, inculation etc.)
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lem thick
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is set at 45° )/'

Transparent plate
(Openable for root sampling)

%1 Figure of the root box (Hosomi et al., 2012), and the
state of root growth of a ‘Masui Dauphine’ fig cutting.
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52 Root elongation of ‘Masui Dauphine’ fig cutting, grown in
root boxes with 30 mL of sick soil and healthy soil
inoculation (n = 10). The primary roots are elongated
directly from the cutting, and the secondary roots are
elongated from the primary roots. Significances of last
values between both inoculation are shown for each root
dimension (**, P < (0.01; ns, non-significant by t-test).
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%3 Shoot elongation of ‘Masui Dauphine’ fig cutting,
grown in root boxes with 30 mL of sick soil and
healthy soil inoculation (n = 10). One shoot was
elongated per cutting; the other shoots were
disbudded. Significances of last values between
both inoculation was shown * (P < 0.05 by t-test).
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Days after inoculation

%4 Root respiration rates of ‘Masui Dauphine’ fig
cutting, grown in root boxes with 30 mL of sick soil
and healthy soil inoculation (n = 10). Data are the
mean of respiration rates just before fertilization
(BF), just before inoculation (BI), and 3, 8, 13, 18,
23, 28 and 38 days after inoculation. Significances
between both inoculation are shown at each day (**,
P < 0.01; *, P < 0.05; ns, non-significant by t-test).
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Root fresh weight measurement for rice root system—A proposal for a simple dewatering method of fresh paddy
roots using a vegetable drainer : Emi KaMEORA™, Hinaki YosHINO, Hirotaka Suzuki and Yuki Onmi (Rakuno
Gakuen University)

Abstract : The pot experiment is effective for the evaluation of water uptake of plants and the gravimetric
method is used to assess the water uptake of plants. For an accurate gravimetric assessment of the water uptake
of plants, it is essential to evaluate the fresh weight of the stems, leaves and root system as a percentage of the
total weight. The fresh weight of stems and leaves can be easily measured after cutting at the ground level, but
the fresh weight of the root system is difficult to measure, especially when the growth of the plant has become
more complex, because the process of removing water from the surface of the root system after washing the
roots out of the soil is difficult. In this study, we proposed a method for measuring the fresh rice root weight that
can be provided at a low cost and is relatively easy to use, with little measurement error and relatively little
physical burden. It was found that 1) a vegetable drainer as a measuring device could be prepared at a low price,
2) it was easy to determine the rotation speed, 1 rotation / sec, so that measurement error were unlikely to occur
and 3) the physical burden of measurement was low. Furthermore, the effectiveness of the proposed method
and the significance of fresh rice root weight measurement were both evaluated by using this method in the pot
experiments with different irrigation timing.

Keywords : Fresh root weight, Rice, Root System.
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1. [ZL&HIZ

Z2pR = (Porosity) (ZMROMEFZ MR L BEHICHEDL L2
B, FEPOTHEMREE LCLHWONS, AR
DOF 1 H H CIEIAEYMARE O ZZERAE e LT, It
EREZIYD 7 R IR & AR B
WD H AZ2E #FHNTE 3 7V F X FAFEIZDOW TR
L7z,

7 )V F X 7 AF13 Katayama (1961) & Raskin (1983)
2 X o CTHESZ 41, Thomson et al. (1990) 12 X - THE
LB E N 723 &2 FEHEIZ L2 WFETH 505,
ZFOREED®E S & B HEMED SBAETHE—HOWZEIC
HAwsnTnsg, HoZER=E (Root porosity, %) 1X7
VFRAFZADFEINZIEDO W oMERISH LT,
RO D 2 ZEDERE Veus space) EMRDERE (V,000)
ZEHIL, kRickhEEENS.

Vgas space

Root porosity (%) = x 100

1)

root

REEIMRZZT TR CERER EMOHE THOHEAT
& % (Katayama, 1961; Raskin, 1983). F 7=, @96
ERREOWEICHS N, RERF L ERRD, 7
WFXTFTAFNIAETE RN 1 g BEORHE > HIRARE
BEOEIICRKELRHFEETRILCWETE S, &b,

R1IZH B L) ITARETIE, ERFOWERFE THRO
AEAFHIIT & 5. REOHEFEBLIIHR O EFIEE
ELTHMENBMOBEOFHMIC S FIHTE 5D
T, TOBEH, S SREDOERRGZ BEIO L 720,

2. FIFATRERICKDEREREDRE

EHLTHENZMET B LI Lo THRIESEIT
EL00? BARNZ: FIEEZHHT 20027 V¥ 27
AN X B ERFMEDFEZ FHH L 72\, 7V F R
FADFEI TR SN WiRE, 2 oWk
FHLOTTCVLHAOES EFEUKE ETLAEDF
NEZTH|ZEERLTVA.

B=pV (2
ZIT, BRI, p 3O EE, vIiditoosnhi:
WEOKFETH 5.

L72285C, KAIZILD b NT2ERD =T %371
ZERMOMEDES (W,,) EAKRFIZIRD bW
BHE Wyaer) DZEEE L TEPITE % (Raskin, 1983).
(X3)

B = Wair - Wwaler

R2ERX3E2HHELE

20211 A4 8%+ 2021453 A26 828
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Wair = Wyater = pV (X 4) [FE 2]
L), WO L RO HRIEWT 5 & [FE 3]
Wair - Wwater
Ve (3 5)

Eh. ZOR, KPIZHEZLO TV AEETHN
KO TH 57250, WEOhREEZ KD B 2
EWTEL. WAROWEIREORTHIUL, v IR
DEREEN) T LI 5.

ROHNZ B 5 ZEDERE Voay space) DF-H D AR
TIERXTAOQFEHZIGH L TEHITE 5. LR [FIE 4]
DEFEIIHIEE D b DH3 5D 5 221 & 77 A ZEMOFIT
HbH. E—=FR= VB2 5% 51E == LEOH
P & OfFE L RO 228D A o 72 22 ORFE DR &

WA Z XD, REKPIZEDI-ETETRHET S L,
WOWEDZEMIZH > 72 HAZRYBEL I ENTE
L. EHI1Z, ol ) EFEIRT EROF DT AZE [FNE 5]
MIZKD AT S, ZORDOHEDOH A L RP AN
Do TZIKEOWZ KFIZED THZELZES (W)

EBEROEES Waer) DEFBRIZET N TWIT A

DFN153 (Bgas space) \TAHET 5.

Bgas space = Wr(mt - Wwater (it 6)

W2, RADIHIIZTIVFATADEHEZIGHT A
EMDHPNZDH BAEDHIE Voas space) FEFO L2 [FIH 6]
%0, BEMOKOEELZRATLHI L THETE .

Wmm - Wwater

Vgas space = f (K 7)

3. FILFATREIZKBEERBE

WOTOFPEFELRTVEH I, T T TIEERIC
ZERRELMET L FMEZ R L 20O IEE B> THIL
TWEWEE) . IR L 7R ch,

T CHEEE LR L S THREE LTHWA S

ENTEL, SEIIKHETHEE L% H, &

12 Mo &+ (W e h), ZEIEE D 100cm, W
FARE 28 cm) OO ZEBREORIEZ FU S (5 [FE 7]
1XA).

[FIE1] 23y 7 THEZOT W E ) IERRR
ZRRIL, ROV 2K THREZRIRD
DI, WAL 2V HITEELT,
2 LR IR 2 FE B IE 5.

ZOHBROMEL LT T572012, BES5
cm BRI I VY TY Y 3T B (%1.B)
YO 53T 7R E =3 — % F LD FIZET,
WOREIZOWIZKER—IN—F F VT
LLAERD, MEF O TEREE Wey)
% T T RFE (PA213CJP, OHAUS Corporation,
Parsippany, NJ, USA) Tilll5 4. TR
FIR THEATELRNFERN 1mg Db
DxEHVD. ROKEKEID FFICROZE
BREMLESZWE)ICEET L. F72,
RAERE L WX ) ICTRCBIEERT) 2
LXK EDITAH (BE1IKC).

R FFRED W% BT RIEZKFEPRTS
BOLICEY, ZOTICKE2LANET
FAF Y IOV —h — % HkETDH B 1K
D). RFFOIERIZEE (RE 5 am BEOK
Xz )y 7EFTHITLTERL
72b0) #Elo#NT B L) I TB L.
BIL L7288 T4o07 ) vy FEKRALL
DHx—tv ;& L TRFDERIZAT T,
SaicHl BT LD I L TE— T —DK
Wik, KFIEBIFL 7Y v TEHE (W)
#MESTS (E1XD,E). ZOK, ¥—7—
OBEENZ 7)) v THfhiv s & F AN IERELS
METELRVDT, 42007 1) v THRET
V= — s 5 2 L e dKIzibt &
INIEET 5.

0y TERRPOWYHL, 4007 v
THROZEEAM L OSSR WEEICHRE =
ETHRAE T LD, V—F—0KIZIED, K
HIZBTAREZ ) v TOEE (Wypp) %
WEST2 (FE1RF). 2oy, 7)) v 7
e (Wy) 2% Lo FERCRD 722
)y T ERPE —H —OBEH IZfiliLd, K
FIZIEO LX) ICHERET 5. 2B, FHoll
FEWZ4DOD7 ) v THRMHL T2 0IFR
EHRRNLEDEFTRL, ABEZ) T
EAEDELILELZ 1LY B RELTKI
LOB720ThH5EH. REOEEIKEZ N
B2z y 7olEES LT, fEe s
) THAUKFNZR T L) ICHEIT A &
WWT, MROFOTAZWYHEL AT v T
%5, F9, KroReEZ) vy TRy b
I L TR %72 L 72 200 mL E— 7 —
WD %. ZoORE, WAKFASHTLE
) EROB DI AP BT iz, i)
BEEDVOLRVE 7)Yy S TELE
T5. EHIEHTAPKITFRLT VL)L, ]
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1

[FIE 8]

5 min vacuum % 3 times

T F AT AETOEREOREFIE

TNF AT AFIIFENOFNZ MR OKFE L RICEENL T AOKELFHI L CEEELROLFHETHL.
ORI CHRE LA 82 H. A 12 oA & (a2 v e s ), EHER 100 cm, wEMRE 28 cm) DR
DZEEROUWEEZ B L LTRT (A). TOBROEFL LT T 572010, KTEILHE-72IRE 5 em BEDE S I2
Y5535 (B). Y05 72MRe = X=% 3 Vo RIZET, ROEKEIZOWAKESEWY, Wi Lo TER
i (Wew) ZHET 2 (C). IRTHEATEZEFRIE (D) 2o TRIZERIZED7 ) v TOER (Wy, weight
of submerged holder) #5%E$ 5 (E). LM L2 v FTHRE T LD TKTIZIED T2 ) v TEROER
(Wygp, weight of submerged holder with roots before infiltration) % #l5€3 % (F). /K#%iii7z L 72200 mL € — 7 —12
% 37C51 kPa T5 3 HIBHET 2 2 & TROFOHAZMY R (G). ZEBRFROEVEE LS 5 L RoPizdh
BAANTILE %o THTL BREFDPMERTEZ 13T THS (H). TAAR=ZIZW D) EKERASEL 2D
12, Wo LK D EFELRSL LTy 72/ BT 5. 5310, 545 M ORLE & MEiy L3y L TROFO
HAZRYBEE, KICEIRT L, BELEHWAEREZFTHNEAO ) v TE2MoTr ) v TEROE (Wygy,
weight of submerged holder with roots after infiltration) % &[ill3 % (I). PLEo X 51 Z5HI L 7212 M % v, Ro
HFEIE 8 T, HAOMEHIIX 9 TRMET L. ChonfEr w11k, MOEBRELHETE S,

OO EEMC I IR EDITS (51 L¥al—%— (VR2, T7TAX7¥, KK
X H). HA) TF¥ 7 —%—N»51kPallZ b &
=l — IO Re EZER) T r— HICHEL, oK T2 (B1RKG).
¥ —IZANT, WERREZER Y 7 (GLD- HADEREDRE VRO A, PR ICR
051, 7NNy 7, FErly, HAR) LHEZEH MOETAPFRKITHE T ODPBETE D
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IR TIFXTAE L DY B1T 5 AERO 2R
2B (%)

s )
s AR e W ik
Hordeum vulgare + % ¥ JEt; 6795  15.3-15.8 McDonald et al. (2001a), Garthwaite et al. (2003)
Sorghum bicolor > v 77" I\ IR HAT 14.3 27.0 McDonald et al. (2002)
Triticum aestivum 3 1 F JERHE  3.4-5.8 17.7-21.6  McDonald et al. (2001a, 2001b)
Echinochloa crus-galli 4 X € T (&) b 22.7-33.2  30.8-40.0 McDonald et al. (2002), Ejiri and Shiono (2019)
Oryza sativa A WA 107274 3124g3 cponaldetal 2002), Colmer (2008).

Colmer et al. (2006)

1) MRS - BRI 2B R 22 1) BT 725 h. 2) BRARSEE £ 0.1% (w/v) DIER % 7 L 72KBHE & B3 A THEIREEIZ L
ToGefh. BB, AEHHIN, LEHIE, BRAEROFERE D X o TR R R 5700, HHTOREM R LEIE T E 2w,

(51X H).

[(FIE9) s MOMRERZ %, TV r—5—0
Ty 7 ENELBTT, ol EEEI
B2 & THRON AL KEZRASHE,
HARKTEFLSES.

[FIH10] BZER Y T TOFNEY & FNH9 DA TR
ZEP3MEEY KT L TROMPIZH > 727
AHIKICHEIR I NS,

[FIE1IBE 2 )y 72— =250 Y) L, F
E6 & BRI E 7)) v THRKFIZIED,
B LR E 7))y TOER (Wyrs) T lll5E
T2 (1K, BokfFirls T 2
OEFEIFR I TRIETE S, oD%
vtk by, MoEEEIFEHTE

5.
N Wrw = Wy — Wygs) ‘
root = oH,0 (j:&: 8)
v _ Wura = Wygs ‘
gas space = pH20 (:—Ct 9>

pH>O:1atm |2 B3 5KDHEE (20C). Hfi13 0.99820

g/cm’,

Ti&, &hl, AKH»SHIL TE 724 2 DOROFHIME
BUTOEI o7, Zo¥ExfioT, BRI
IR L CALE, MOMKRIL 8555 cm®, RO H AZE
M OMBFEIL 2.419 cm®, ROZEERFRIL 283% TH L Z &
Hhhsb.

Wry - £EE (g) = 12.797

Wy KB A 7)) vy TER 1208488 42
Dz w7 (g) =13.286

Warg - KFIZBITDPAAORE 7)) v TOER
(g) =9.029

Wara - KFIZBITAHABZOWRE 7)) v TOER
(g) = 11.444

12.797 — (13.286 — 9.029)

root =

0.99820
11.444 —9.029
Veas space = 590820
2.419
o o _
Root porosity (%) = 3555 x 100 = 28.3

4. WSOMDIEYMREICE T HIRDZERE

O TEBERZELEE, HE5NZFOMED
B ZRME R ORI E D DD, W OO
WREOARERIZOWT T IV F X7 AFE TR Z FH
L7-kiREZE1RELCE LD ERICHELE
EOIE LTEH L THE 72w, —iI2, FRRHba
235 A THE O AFEYRE (o A F, VIV T A,
IAFRE) AL, B 25T B TR EO E VY
i (4 2 XETARE) L) IRV EREZIRT (55
1%). L2 L, et CAEF T 2 MW TH - T,
BERS Tl A 2 56 L, Z=RES LA TS
(5 12). ZBEFITEFTREZ T CTlE %R HEWEIC
Lo THEAT D, ZEEOEOMHUNIII NS D
IZOWTHHELZW

A, KRB SR HOA + (REa e )
DOIRDZERRRZME L7z, EDMEIE 283% T -7z
51 ROBERSMTHEE L7724 A OZEREOME (31.2
~483%) LD LERRMMODHETH D5, —HkHY
BEISEWERTH- 2 EZONE. bHHA, E
B R HRE R L 2 ECDH L0 T, —HRIZ L
TE %W,

5 HbHYI(c

TIVF AT AFLFEID Y » 7V THEMME 2
ERAMECTELTETHL, 12720, ERIEZ
ThHLOIIAEERE LT05g o chs 2
EDEFE L, 05 g K% B & EEE O ERE 5T
T HKGOBRFEEGOEE L ZOMOEEOFHIGE
BREL LB THL, WERKICL->TLRLS
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DHRERRIIICIE, AEE3AgHEEORTHILE, 1E
IZF L OTERELMETE L. ZNULITRAES N
BEIZIE, BE 20, 300G TERENY 4
Voot Veas space ZaTIL, GHT 5 2 & TRERRE
KDBZEDNTESL., RFIRUSOLE (Katayama,
1961; Raskin, 1983) @ Z=fR =R ARFF M E 7215 T2 <,
H AT 4V L OEFEHIE (Pedersen et al., 2009) 123 It
HT&%., HFEAOERZIIRTHEDTE L RKED
UL, I e RSP E O 22 2 e L
THATIHE 2\,

i3

AAmO—EITFFE: JP16KKO0173, JP19K05978) @
YRR CERL .
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HOHLENTEAHETHL. RN L2
B KIR] 72 &4 MRS L BEEZ ICEbT. —
FT, TEEICLNT, ENDY A 3y oFF R IE
WYL Tw5S, 4 iZERFHEICHEIN, B
IO ZANIFICEIERIZ L > TIPHEDKRETH 5.
FIUCHH L CTAERBRE LTS 2 ERLRY,
HELIED DAV, ¥4 3006 AL - EBHE
THOVHFOOEFRKMBA LR EESAHALNZE
NTWEPIRFEHD L Twa, HIZIREETIIEA
EENRZODEN, IADOHEDIRLIDLENI LD
D, IREOHEIZZ Z30FETSEFH-72E ) 005
BXThs. A LFRNEEOGWTITHRSHED 72
B, MTOHDLE L DEHE? FZORHKEFZE
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