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Response to Vertical Load in the Seedlings of Several Epigeal Leguminous Crops : Shao-Hui ZHENG and
Jun INOUYE (Faculty of Agriculture, Kyushu University, Fukuoka 812, Japan)

Abstract : Etiolated seedlings (1 cm height) of several epigeal leguminous crops, grown in the soil with 139,
moisture at 25°C, were used to investigate the response against the imitated pressure of covered soil after sowing.
Changes in hypocotyl length, stem thickness and ethylene production were measured 48 hs after placing various
weights on the tip of the seedlings.

Accompaning with the increase of weights, decrease in hypocotyl length and increase of ethylene production
as well as hypocotyl thickness were observed. The minimal sensitive weight (M. S. W.), in which the elongation
of hypocotyl was inhibited significantly (at 59 level), was 5 g in moth bean and black gram, 7.5 g in soybean
cv. Asoaogari, 10 g in mung bean and cowpea, 20 g in soybean cv. Akisengoku, 30 g in kidney bean and hyacinth
bean and 160 g in peanut. The ethylene production was found to increase significantly (i) at smaller weights than
the M. S. W. in the seedlings of moth bean, kidney bean and peanut, (ii) at about the same M. S. W. in the
seedlings of mung bean and soybean cv. Akisengoku, and (iii) at larger weights than the M. S. W. in the seedlings
of other species. Hypocoty! thickness increased significantly at the same or larger weights than those of inhibited
elongation and enhanced ethylene evolution of the seedlings. The M. S. W. was found to correlate positively with
seed weight (r=0.851**), stem thickness (r=0.978***) and maximal elongation force (r=0.922***). The M.
S. W. per unit stem thickness was smaller in the seedlings of black gram and cowpea, larger in the seedlings of
peanut and kidney bean compared with those of the other species. The weights that inhibited hypocotyl
elongation mostly were smaller than maximal elongation force and correlated significantly with the M. S. W. in
all species except cowpea.

Key words : Emergence, Ethylene, Hypocotyl, Leguminous crops, Minimal sensitive weight, Seedlings.

< ARHERIOZFIL 2 1%, FDOHFERIZHB W TH
BICHUBIZDEBELD TERWLE D e
7S5 ANCEETSE, FIihoRETLIZF L
CEMHEMLS, R 2D e 2 OFER
ELTHFIEZOMENIBEARS LTHFET L0
DEI3TH2,

L 23T, THEERA~ ABHEYIOZFIL 2 13+

Er Pl ET AL 5L THET LD, F
E 2 OTEE S HF R Z T 3 HIBIRPI: EREER
B AREVICHENTRE W EEZ S, T
BEMEIICE T, FEORKES EFOKE
X)) MBEZLEVRITE, FE2BHFRIZTS
TEEBELRL LD EEDRS,

AT, FIERY AU THEMERAO 8 FEIE

NII-Electronic Library Service



422

HAEYFIKE F60E (1991)

MERNT, FEZBAMNAELTELSHEIL
EORBEOEI» SO,
W EFEZORIGDEFEEC L - TER LD
MEIMBEEWXODWTERET-72DT, ZOHKR
WZDWTHRNRS,

L%E S RS

R L 7o~ ARHEY 3 TR RE D 8 7 9 AfE
(B1XR) ©, #HHRAL-EFEATHRY LR HET
SN HDT, EBRICIIRIEY - B
BIRE L IZIZRICESOET 2EA THO,
FIFAOBR - NE2.7cm, X 25cmDH T A
B E A, JiES EEUCZBABEEL, aKFE
¥113% AR LI:ERYSROV W E LB
O TREEREZERLICE, 50 0OFIRZET
Buwi-EF EFRE 2~5mm) 2FF20LA
ANEoTCHRET AL, BRI1IARYD 1AEK
L7, BTtOEXIZ1.5cm &L, BEFTH-
7o, W, BHRITLRTEHL, 25 (21 °
BEZEOERBRICHA L., 2BRFC, BE
KEErORETZFLVVBRHAIET 27201,
BELZORERTS,
TERLR:FE20ES lom WHEELEHCE
TERBREL, EHEANOZER: ANz /o, EX
1~320g OTEY, FE2WEBETHIEIT S,
2L CHITAOIER (7 vHvA TRTE, tho
BTz 7 v 7 OIEER) Kb IhicBL THEs T
fz B1R), zotk, ERCEUERL, 25 (£
1) °'C OfEREAN HEER) B/, 28, FEL
HOBIER, FEZOBRIRETHOEZES TE
L2305 EMT, BROBREBLrO N T 4
WA EBOTZEHLT (20 W) ORREEY T TiTo 7,
BIFEIEB : AEAIERA 8 BRI S E RN
BNy FANR—AH A 1ml #FIRL, ¥ R7o~

72, TNSDEEIC

oo (BEREERE, GC12—A &) 2HLT
IFVUHADERDSNEIT o 2. DA FMIH]
WY LRERILTH-7, B8, FF20LFLoRE
B3, FEZE2EORYIAEMOZFL VB S
FIEZE2EEROEERIZOOY I AEROLF L
CEBEELSIOREE L, mF LB EBIER,
ERMA»SFEZAWMOEL, FE20ES, FK
BOKRE (RHIEAL CEAIOMKITERE) ZHIEL

7z.

7B, FEZOMENOEEIFNFNLOFEILZ
DEE lom WHE L ZERCHETERY SR HE T

>t:. BEBXOMFEEIZS~15FKTHD, HE
MEX - SAERXOMICIE t—REICL2EEER
EEITo .

5 1M B CEEENL DB

1k HALLEYS L URE,
4 ¥ 4 ® # O HIE (mg)
ZyheA Avrachis hypogaea L. peanut Ran 391
A =X Phaseolus vulgaris L. kidney bean e =YNE] 238
T A Lablab purpureus Sweet. hyacinth bean RIE7 < A 216
A4 RX Glycine max Merr. soybean TEEITY 216
TTAH 110
s Vigna unguiculata Walp. cowpea TVX2949 87
Jazbtw V. radiata R. Wilczek mung bean TR R 52
TYNT R F V. mungo Hepper black gram black gram 3061 50
EFAE— V. aconitifolius Marechal moth bean moth bean 528 24

NII-Electronic Library Service



8 Fe b—8EO~ ARMEYFE 2 ORE T 2 KT

423

BREEE

FEZAHEIS L R DFEE
FNZNOEY - BREIC O VT, FELLE 48 B
BOFEzhoDIF LU RER, FE2ZO0REE
FUTHEO RS 2HE L, BAEKICNT 3 EER
FLTHFOFREE2KICR LT, &IEY - k&L

(3]

b [H2B& | LTOMELER TEHFIEZ0EE
PrLFLUCRERIIEBUEBX EEE (5% ki) x
AN, FEDS [HEEX| L
%% EHNBXICHEL THFIEZO0RXIEECE
<Y, ZFLVCREBPTHHOAINEE O
KL,
FTUEXOFEIZOESHENEX DI 2 0O

Ol' 60 *
1.8p EZALE—> N TINT XX 74X " ioi
Tl s TYTAAY
%Le 1/ . . : . 13 %
1.4F *
%) = A e
12 /‘-4( 4 /A/A/-A s ] B
\ 4 &
w0 “Etf' “—wqfﬁ gt 1 #
- ~ :
éus *\\\ \ \\ p\¥
Z? 0.6F 'Y ®
0.4 \ﬁ . Se, . L .
R H 1 L 1 1 1 ! L ! t Il 1 1 1 1
1 5 10 5 S 1 5 10 50 100 S 5 10 50 100 S
2.2
[ "o
2.0 Va7t H .//_A A TS X 60 T
T 18f ek Txer I 1
; : "
1.6} :
s " 13 %
{iﬁ 1.4F - s 9‘_15
& 1.2} ";‘/‘—A 4 - /(/ 5 ;!3
AL - oy . ot g— —A A g
x 1.0 {‘{K 1=44 " ftf*’A 1%
5 o8t N o
¥ AN RN N
0.6 \\ ®. .
. \\‘ ~
0.4F \. [ \.\o
.
—_— 1 1 11 1 L ! 1 L ] 1 | 1 [l
5 10 50 100S 5 10 50 100 300 S 5 10 50 100 S
2.0 460 T
. " 1. F
13r TU A , (e L 120
glﬁ- //'I d18 5
%14— R . 10%
gg L2r -i//; /// L : 526
Ve . —g-u-E . 4 B £
@10- t=3=a i ii- yw-gj?‘ ;_hagf?' ol P
. ®
K 0.8F P\\ b r».
& 0.6 [ \\
# U T \,\ o\
0.4 ) et o
1 1 1 1 1 | L1 1 1 [ - Lt 11
5 10 50 100 300 S 5 10 50 100 300 S 10 50 100 300 S
£t & (g)

B2 FX 2 OREICHT 5 K.

@ FTtEOMHE, B THE#MOER, A 5L RER,

feah 3 ST 0 2 FEAEX OBE,

S: A b w12k 29 (BRI,

RED (1) BFEZOMENERE (6% K#) (HIf s nzR/NORHE,

NII-Electronic Library Service



424 HA Y =/ F F60&E (1991)

EXCHEBEL TERICE o i/ OEE (B
%, TB/NTE| LIER) Xo0nwTAHANLIE, EAE
— v BLIUOTYNLTAFTRH/NELbg DWVWT
FARX 77 AHNIET.5g, YaZ by BLY
HHIE10g, AR T FLT7IE20g, TV
2 ABIUA Y7 A1330g DIET, 7y bt
ADEHREL160g Thorz, EIHW, TFL
LR BN R L TEEICEML 725/
DEEE, TAE—2THRLNHNEL3g D20WTT
LT RF, Va2 hIBIOTAX TV THA
DIt 10g, ¥¥7ix15g YA 7Fa78
TOA4 e A 20g, 7Ty XE40g, Tyl
A RELREL60g THHTZ, —H, FIZD
THREO K S AEEICEAL 2 R/ORER,
Lz efEc v, FEZOERME s L 0 F
LU RAEBOBEIMEEICED SN R/NOHED
KELWHOEEEUD, TR ELOREDL ST,
PLEps, REBICHO v ARSI MEDHE
XA DOFREICNT AKX, () =F L oREE
DEBHEAY [B/MIE] LD/ OFRETHED
SRR EAE—, AT R ABLIUT Y
A, () =FLoREBOFELEAL R/
WE| THROSNTEY: ) a7 b BLUYA
L7 FwLyT, BIU (i) mFLVCREED
HEoEAH [R/MTE| L ORESOLFRETED S
nEY w7 Rx, Y7, 4R TVT
AHIBLIUT 7Y A, O3IEENALSNIL,
Goeschl &Yz Lud, TEMICYHEAL A b LA
Bz oty FYOFEZ TR, $FxFLr >
FAERMEEIML, 0% IEENSIIGE S Nz Ll
LTwa, F7, Samimy and LaMotte® |2 X 7L

X, ¥4 X ‘Clark’ @ 25°C TER SN HFEZ T
iZ, 20°C %2 30°C THERENIZFIE Z IR TTRE
EHOMEMNEL I3, ZORRKIZ25C
TTRZFLVUREEVRFILES LoD THS
S EHEL TS, e 0OERIE, © ARHEYD
FIEZ T F v OREEOBMMEEINGNICA
VoTEIAILEEZRBLTWS, LI25H, KE
BRICBWTEAE -, A V7T ABLIUNT v
v ADIEM TR TV UORERBOBEE LB
(/N E | IO/ SWERETREI »72h, ¥4 X
D2AEEASL S MEOIEY TSV o RAE
BOBERENNS [R/AMTE] EFECh, [RAHE
Bl LOKEWHETRI -/, Z0LDi, KXE
E& I 13> TlE Goeschl & DR L —H L 2 WIEY
DOEIMBE SN, ZORRKIE, HEXE &L T
5% KETHEZENRED ONIHE I [ENH D
FLEZE, BEUOZFL I B RBREMELE
Py e BFEIC L - TRRELD I EICL LD TR
WwhhkEZoND, B, (1) BOEDIIB VT,
IF L CREBOFERBINNED S NI R/NO
BY [(BINFE| OBFTAE—>Tid2g, 1>
P ATIE0g TvhEATIZI0g ThHhot:
DR L, (i) BEOEmcBWT, [R/AVTE] &
IFLCREBDBERBNDEED S L7 /N
BEOERISAR TV TAHFITIE2.5g, 7V
TAEFBIOH YA TIES5g, 7Y ATIA10g T
»Holz.,

nE, WEABICL> THIZFZORS, =F1 >
FEES LUV TREHO A S DL T ELEX L
NEE (5% Kk#) cELLIR/IOFEIR, €A
E—rpi3g TRLNS L, DOBTT Y LT AFH

FoR FE2OBNMIEEL RN, THREOAS B LUETE,

e B/AVEE (A &AHEHSD (B)  FTiEoks (O ETE A/C B/C
(g) (g) (mm?) (mg)  (g/mm?) (g/mm?)
EFRAE— 5 56 2.18 24 2.29 25.7
LT R F 5 78 2.87 50 1.74 27.1
AR
VAR, 7.5 146 3.50 108 2.14 41.7
Jarv b 10 89 3.63 52 2.75 245
e 10 262 5.71 87 1.75 46.0
4R
TEEYTY 20 225 5.34 216 3.75 42.0
{5 e A 30 359 7.13 238 4.20 50.4
T A 30 379 8.89 216 3.37 426
SvhtAa 160 753 21.08 391 7.34 35.7

*WEAEXOIFEZ OMEN 5% KETHEIIEH S N R/NORE,
L ETEALEBGRE I 517 S 3L 2 NIRE o R ER 0O BT IR,

NII-Electronic Library Service



& o bE—8EO~ ARMEFE L ZOWE TS 2 Kk 425

S5g, AR TV TAATINT.5g, ¥ rBLY
a7 b 10g, FAX :7FL>T7BLIUA
P AD20g, TV AN0E T, TvAL
I EbKRKEL60g THoT.

FFA [BVHE] L THRE#OXE, BFES

& UK HnBIF

HoFELD, BX1cm OFF 2 ONERAKED
TR A S (PREBOMEKTER & /T E]
DEARIZ DWW T AL, FREIO KRS B/H S HF
). SAEIE Y [RIMEE | /& <, FEORICIE
EWIEO MG (r=0.978**%) A Sz, fi
HNERGRC B A3FIE A TR BRI |
mm? B0 CHBREL [R/IEE] 3, v atAa
PELAEL (H7.3g/mm?), D2WTA 5w
A (4.2g/mm?), 7¥LrTI7BIVT7 YR
(#73.8~3.4g/mm?»), VaZz v, TAE—=28
LU ARTYTAFY ($2.8~2.1g/mm?)
OWET, »YLVTAFBIUSHTFHERE/NED-
72 (#91.7g/mm?). (- T, KEEBRICHWL < A
BHEIIZ O W T ANE, TH 75 BLUT7YLT X F
DFIF 2 BHEICHT E2RIED DB VBB TH 20
WXL, IvAhkABIUA v ADOFIX I
WEIINT 2 KIGHHEK, ZOMOEMOFIEZ
HITHLE EBDbNRA, #9750 Y LT XA FE
(R/AFE] LORKEOEHETZF L o REEDOH
BELEARAEDLNTHIDIXL, Zvhtls
FUA v e A [R/IMRE] K0S ORET
IFVUHRERODRERBAMEDSNTED, #f
HL-EMOT CETES S NI THR#OK S 25
LINE& ol B AE— 2 ERIE, FIEZHA ML
AU TF v RERBXEMS ¥ IoR/NDORE
% TG BATRERTER N O B L fofEE, #EE
Lce ARHEYI T IZIZFEEE (2.6~4.5g/mm?)
Th-oiz.

—%, [RIHE] FEFES L RAMEI L
Oy EBVWIEOHMBEEELPTEO s =
0.851**, r=0.922***) », [H/NATE] Z/&RAH
HHD 1/5~1/26 5T, FHEEO BABEREES D
CHRE L7 TRU/IMATE ] OEAVNS WY TIIEAL
RERTTEIRE Y 0 WCHAE L R IO L /N & o
tz. 7212, HH T OFIXZIECREINT, R
HARAKE WO TR/NTE] RN S -
7o, TE¥IC £ 2 20 & 5 7w 3 TR O NERHH A
DBEDICELZ2DOTIE L EEZOND,

FELRIZL Y FIEANBELSRLIMBIE N
BNOFHE

TEERIC [B/IMITE | XD EWFHEL2MLS>NIHF
2 TIREEOIH, L o REBOEME LU
TREEHOERSEA L, ZOREBIERENEVIZY
KELo7w, [HHES | UEOREMNEXT
FEFEZOBENHIZIZIZ—Bickol (B2X).
ZIT, 20O [H2ES | (LR, [RRFEE]| LI
B WD THADLE, TRAE—-CTRL/MEL40
g, DLWTYYNLTAF, FAX . TIVTAHIB
T a7 b TR0 AR TF LTI T
13160g, 1> 7 >=XTlx240g, 47, 7=
ABII T oA TIERELKRKEL320g THH,
Y7 RO TERIEOTFE Z OF/KHEE N L D
RNErol, T BWT, &1EY - BEICBD
3 [RARME] X 2FE 2 0EBEIMFER 1
HABXOFZZOMERE (B2K) 3FEL2
DAL [ A by N—| 20T 728BEY £ I2IZETE
ET, 72vhtATIX21%, ¥4 X:7TFk>T7
Tl 46%, % OMOIEY) - ST 56~68% TH
IDEHET, TyvhRALEIAX T ¥
T 7 TIRMOEY) - A X D BRIIEIERINE o
fznd, ZORRO—DI3MAEXII BT 2FEZO
HEREVMOEYOZFELZ LDk /hNahosizr
HDTH»IrFEZ2H5ND, B, &EY - LHED
[(RAWE] %= [R/ITE] KT 5 &, 37
EREDT:TRTOEMICB VT [R/IVEE] pUNE
WIEIOFEI 2 138 TRAFE] o/ha <, WHED
X IEDOMEBEFZ (r=0.728*%) BH sz, —
H, [RAME] RizBFasFL > HAEBORM
BE \EUEKXE) 3912 7Fera 7850
TwHEA TR I~ETH - 1203, T4 47 T3k
WIZRKELSHS8ETH -7, i, THREIORK
BER, 7y eI BIUERAE—>TIR/MEL
(HEAEXE 8 1.1~1.315), 47, 15 >
RABIUVIAX 7Y TALT) TERKRENS T2
(A :#1.8~2.26%), 2oLz, [RAWE] X
KBTI L2HFEFZOLF L UEEENLVIZY, TR
HOBEKRKEELREVWERZALNLL (=
0.725%). &8, [BRRKFE| KicBlls 5L 3%
A B FIREHOIEAREE L FIL 2 DTEERICA kv
—Ep TR FERIBEETH -2 ens, [k
KTTE | EFEZPHFL LD & L TEEVICRIE
THRFAOAVWEEZ SN,

PlEo X5z, THREHERE Y ARHEOZF X 2

-7z,

NII-Electronic Library Service



426 HEMEYZE 2K E F60%E (1991

TRHEMEIVRAS [HRFE] £5~160g &
N X > Tk D878, kL TasNIE
ErELI/NE C, THREH <, mEIVHEuIEY
EE [R/MTE] /&<, THECEBERTHL Z &
MR E NI, ¥ TR [B/IFE] /&
, THREECBERTHI b5, THEH,L
BHNIC KL, BRRBEINKE Lo, L2 5T,
EBOFBIIBOLTREBELICEKNOI/NEZ
TBY, »OIEUBOBERBHCHENLHSLDT,
HZEBFRIC B L TEHIE 2 12 5 HIBIEITIR AR ER
TEsN: [B/IVEE] JoksnlEnFlEasn
%, -7, FEAAMBENHE2ZI T FLV %
AREEASYE, REEERSELNoHFETL Y
DrEBbhd, 5%, —MROLBLERGT TIIHF
B2ZREOREDA M RAEZZIRNOHEFET IO
», ERHFERICEOBREORMEN» L IUTHEFR
DEBIEZENHNZ DD, BREXDWTHL
KT 5 ENRETHS D,

BB, REBICHEL Y ARMEMOZFET 228
W IE TSRO AT L D B L oo F
VREABRAMMNE YL ICET 2HEIEYRITIZIE
B EER LIz, THREOBMAIY
DICHE L TRAVETE] 31FY - REETH2 D
Blot, IOXOnERE, FE 2 THREO

EH OBV, MERETICBD 2 THREOHEES
FERDOERAEOECICERT 20 TiE RV EEZ S
NHDT, FIXZOHM - EENZHRE & HL T,
INSOFENLELEbh S,

BEE . AR DOERICY D BRZE£2EL A
FEHOEHEEELICBRBHOBERL £ T,

51 A X ®

1. Goeschl, J. D., L. Rappaport and H. K. Pratt 1966.
Ethylene as a factor regulating the growth of pea
epicotyls subjected to physical stress. Plant
Physiol. 41 : 877—884.

2. Knittle, K. H. and J. S. Burris 1979. Effect of
downward force on soybean hypocotyl growth.
Crop Sci. 19:47-51.

3. Samimy, C. and C. E. LaMotte 1976. Anomalous
temperature dependence of seedlings develop-
ment in some soybean (Glycine max (L.) Merr.)
cultivars. Plant Physiol. 58 : 786—789.

1978. Effect of light on ethylene produc-
tion and hypocotyl growth of soybean seedlings.
Plant Physiol. 61:772—774.

5. 80 ABKE - H LHE 1989, 54 XL 2 D{REICHE
SHIEST, MEORS, 2o NIczF L o REBDE
1b. BEAD 58 :357—363.

6. . 1990. #f& FIrE{HERI O < £
FHEYIOZE L 2 Ot ), TREOERB L 05
Vo RAROE. HIFRS 59:277—282.

NII-Electronic Library Service





