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ABSTRACT

We studied that seeds of wild radish with different size of weight can be obtained for the purpose
of differentiation and growth of these seeds by total growth periods. This study is practised a view
of plant eco-physiological side and dry-matter production.

Through whole growth periods, we know that seed weight of L plots was higher than that of M
and S plots. In the 33th day after germination, growth values of L, M and S plots were 13.93, 7.77,
and 4.61 g/plant, respectively. Growth of shoot (cotyledon and leaf) area and shoot weight were shown
the similar trends with individual plant dry-matter weight. In the 33th day after germination, shoot
area of L, M and S plots were 21.55, 11.81 and 8.75 cm*/plant and shoot dry weight of L, M and
S plots were 10.83, 6.03, 3.50 g/plant, respectively.

In the early stage of growth (the 10-14th day after germination), the values of RGR of seed weight
of L, M, S plots were 0.2887, 0.2807 and 0.2365 g/g/day, in the late stage of growth, those values
of RGR of L, M, S plots were 0.2721, 0.1716, 0.1727 g/g/day, respectively.

In the early stage of growth (the 14th day after germination), the values of NAR of L, M and S
plots were 0.1513, 0.1373 and 0.1094 g/cm?day, respectively. It is thought that seed weights were
influenced seriously effect in the early stage of growth. The NAR value, in the late stage of growth
(the 28-33th day after germination), of L, M and S plots were not large different as 0.1086, 0.1097
and 0.112 g/cm?day, respectively.

The LAR values of M and S (2.0396, 2.1520 m?/g) plots, in the early stage of growth, were higher
than L (1.9037 m?/g) plots. In the late stage of growth, the value of LAR of L plots were nearly same
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as M plots, but the value of S plots were higher than that of L. and M plots (0.0458 m?/g). And, in
the early stage of growth, the values of SLA of L, M and S plots were 2.2123, 2.2107 and 2.8448
m?/g, respectively.

We measured the photosynthetic rates and the respiratory rates as the physiological characteristics
of wild radish. In the early stage of growth, the photosynthetic rates of L, M and S plots were 12.4,
14.4, 9.8 umo! CO,/m?*/sec and 9.4, 11.4, 9.8 umol! CO,/m?*/sec in the late stage of growth, respective-
ly. In this result, it could be informed that photosynthetic rates in the late stage of growth were lower
than the early stage. In the middle stage of growth, the respiratory rates were 0.793 umol CO,/m?*/min
in shoot, and 3.28 ymol CO,/m*/min in root without relation to seed weight.

The growth analysis of plants was used by Hunt & Parson’s computer program (1974, 1981) and
its results used this program were good. Therefore, in this sense, it could be expected that the com-
puter program used and developed largely in researches of plant growth.
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Myl #3 e BEAA A I il BTl =1 iR kAol
FREBMRA dlste] B Sl $EAg, e —fEfdde RMEnS Aol B
b Suth CERS 9 ABEY Wl A fE Tl Z)H abeba] fERel BRI oA
FH#ol HErld Bog AR St ¥E Mt FAV A EENeR RE
He Adz dx=, K oIwele] @ (Cavers and Marion, 1984), ¢ ZHo]
(Cook, 1975) % #ZHRZl4 ¢ B/ (Wardlaw and Dunstone, 1984) 5 #{LZ Kol
wetx #EsL A2 S5 glel, Stanton(1984)& HA TS (Raphanus raphanistrum) 2
S AN BRENAANA e =717 6w ztelrt o] BH-fEE8 Wl 12919 X
o]7} Q1&g rFslgvh, HFR el A Stanton(1985) L —fkfeE =7 E BT
AL EiEid 92 & Ad A wRRst 9o @i,

=Y oW FRdAE BT A AL KN A EREY PEE AFA

o o Ho) glat(Galloway, 1984 5 1897 ; Rotunno, 1924 ; Balck, 1956), *= t}&
W 2717 & BTe U ED ZA 938 9w, £FHZNA e BEd 2
A BELS vAA Edduw BEI AE doH(Oexemann, 1942 ; Harper and Obeid,
1967). ¥, 2o ¥ Evimo] WS BEANA 1F W 5 FAU Wh KR
o] oJgA WS ulx=rtE Lt (Oexemann, 1942), HEHe WEAEMND BB
A &P EFFAC) Y WEEH 94 B e NS KU KE
(1973) 7} s A= sidh

e ERT A E g st H o sioh(Blackman, 1919 ; Blackman and
Wilson, 1951 ; Hiroi and Monsi, 1964 ; Gregory, 1928), & &4 73 & HE=E &
A —EHE R A2 F NS I BEC] %A BLE =X & MEMITT R
7} 913 (Choe, 1972), +8E k4ol HEAHIRS =2 73 Hel 424 Kk HF
E wtod, oJgA [4E HE=r1E FAEF M (Oliganga and Choe, 1975), XS M
EE 2 e o, hipel REI WEAE] oJ9A #{ksle ANE HRT A= sdd
(Bt %, 1976),
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o) M BEE Boltdld EEAAAIA WY EE#FHE € A= dd(Hunt and
Parson, 1974 ; Parson and Hunt, 1981), z28lx 7ZFgFe ¥ A7 HWwe 18K
3 WEAEd %A HES viAE sl BF HREE UAoh(Ee F 1978), =3I
Iwaki(1975) = ©l 3} ffhe] 8 £ RE& EH/LAA simulationA] Z o,

B e BR AHEABEN BEAA ok F$-(wild radish) ¢ 79 FAE o7
AR g2 Y& dol el el %A #Lsn, 1 FHELERE Hunt®l Parson
(1974) ) EFEHE =29 (program)ell A A BEMI T REE w3t Fxste
a3k,

¥ R BRI =®

BB #HHET WHEE oA 5% (Raphanus raphanistrum)®) 15 BEEstd
BT TAE LEES BlEstd, K(Large, 21.30+2.97 mg), & (Medium, 9.58+0.84
mg), /N&(Small, 6.61+0.82 mg) & 27 3T22 st BFE #FAL F, kK
A ST Y VERY $HEE BREA TR, 100fE e RIS E 4FE (growth
cabinet) ol A Zk$t#k1Ek (hydrophonic system) < FIF, HiYes £&A AR, £FE A
o] RIBMRUE-S 10BRR] HEMpERel Y#8(875micro E/cm?/sec) & METAI7I 2, ¥ K& 14
W MERRAIZ oo, AEHEBIMS FHREs 9 RS 25°C, W RS 15CE mEE
AEsk e, MEREE 60%2 HEFREA AT WSl #3212 RS Boysen-
JenseniF#E 22 10 yMnitrate %S LEA MRS £#sle MxA A, SAHL-S &
F7F BEFE F 40, 50 MR SEE MERY WS REGHY, KRG R
T2, Wi, R ¥e 42 vl PIErAIN F 80°C iRl K THME ERAD oS,
HpBE BEHNE gERS FEsidd, =3 FENHS EUHE FEH WES (leaf
area meter, LI-COR, Inc., US.A)E A3t BESIIch k55 (wilde radish)®] 4
HESEAZ 99 KA (ymol CO/m?/min), ¥, F7) ¥ a9 FRIRES (#mol CO,/g/
min)& FiE CO, 7= 48 (infrared CO, gas analyzer, Model LI-6000, LICOR,
Inc,US.A)E s 4L CO,9 BKE, o, &7 2 ¥t CO,9 Hiigs 37
seerml 2 JESHE o, BB IBM computer(P.C. AT)E f#i/H3ste] Parson® Hunt
(1981) 8] program< FIH, BRIl BEMIT EF BEE warsiadch

R A EE

e EREERS K&

% BB S BT EREC A2 oE A F59 WY BN wERY HES
{ft= Fig. 1¢] ksl s}, Fig. 1, 2614 A% Ba & AFHHE F, BTy FA
7} & KkHE (Large size of seed weight, L plot) ¢ #ipiEel EE°] $EE Medium
size, M plot) Y} /NEE (Small size, S plot) 2.t} 2 A EEsSL S-S & 5 otk BE #%
20042 FETFEN o R KRS 2d L, ME< SEYC Hpie wERo
Roew, Lat MERMAIA Q) HpiEe KES fez7t 948 ¢ & vk, 22y BE
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% 25-33H Alole] AR MEMME HBdAME MTEC € HPHMIFTE RE A
oo, BTEY HE & BldAM BE fx7F Jeldn, ol FFEe TAR
HOBATE BEFEd 42 el ke Bov 1 $¥Es € A2z Jelwd, f
E W BT B %330 A BTENE ZEMHEE 89 LE, ME 2 SEAJdA &
Yol HERME 13.93+426.7, 7.76+59 H 4.61+20 g/t ot (Fig 2). ol BB
B Hime Oexemann(1942) 28] F, o] ¥ =Erlxo FE &R KLt RMEH(1973) 9
Lo HYEY 9 MY KEFE, ez B F978)9 AFEY HEERS
v 53t R RERKAYE & F dsiHh
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Fig. 1. Growth curves in total plant dry weight of  Fig. 2. Total dry weight (g) of growth chamber

Raphanus raphanistrum plants from smalls, grown wild radish (Raphanus raphanistrum)

medium (M) and large (L) size of seeds plants from Small, Medium, and Large seeds.

weight. Plants were harvested 33 days after ger-
mination.

Shoot(F%at 3¥)o| mMzt LHE2| K&

AL AR BELZA M BEe MM AN B, EBSNeE EEY
=o] 9)-&-¢ Boysen-Jensen(1932) % Monsi®t Saeki(1953) 5ol FA3 g, Milthorpe
(1956, 1983)<l o3l ¥~} BT & ol EBEEES ER MRS A4 41,
BERES FE, Wased BEEY E30l 2 = ddx #@ESAY,

EmEES FEe RS ERTERY AR Mad vsd FRe 9924, LES @)
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B ES HPHE AXHA MEY SEXC e fkel 2A Jelwd (Fig. 3). Ki
of M, SEx vl<d KRS Bdov 94 RE B4 ¥ mEe & BRoF4,
EBHRWIS RES e #ldA e SEe MES shoots MES SEEd MES}
& BEES RyAT LEe SEEY 2.5f59 ¥& 22 Jvelyd, #i& €49 &1
B 33HAUL shoot HH2 LE, ME ¥ SEANA £& 2155+35, 1181+16,
875+24 cm?/plant ¥t} o] FR+= FTE € HPHULTSH HHlIG & FErbte Hd
= & % ¥E (Bhat, 1973; Blackman and Wilson, 1951; Black, 1956; & ¢} 3%, 1978;
Choe et al., 1988) 9] #HE AAS vl Aol

B XABE AN Ao FRYE A, AEsld 2 535 WRERMD A i#
#Bata A7t R & FERE 7] dFod fEe] WEKHES WRd dd E
ERY HE #AfEc BEY ERUL H39 BENLE & Bl stz ¥ E=
(Hiroi and Monsi, 1964; Choe, 1972; &<} #, 1978).

Shoot (¥ )l wHEES BFHIM #{Lvx Fig 40 #£R3Adh Fig 4o o3k
shootiZ E &S 2 AFHBES RHUHNE Axnd, Hpe ERLERSY RED v
fiime] x5t shootE#el Mk HRES HEFAc £FRMA 714 ot o4& Hm
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Fig. 3. Growth curves in total shoot (cotyledons and
leaves) area of Raphanus raphanistrum plants
from small (S), medium (M) and large (L) size
of seeds weight.

Fig. 4. Growth in total shoot weight of Raphanus
plants from small (S), medium (M) and large
size (L) of seeds weight.
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o] Bt}

% MYHEHNE, shootEES MRS AsRd, KEWHEEFRTHR 4AA) S EiSx
shoot#ZEHES LE, ME ¥ SEAA £& 162+11, 113+9, 56+18 go| & %71 24
o, EHBMEEFE 3BHA) NS shootiZBEES LEAIA 10827+22 g, M A
6029148 g, Sl 3499+19 g2 #F& vtelwch, DlEe #RE BE ¥ dd, &1
Eol 2 5 ¥ shoot LER A& ¢ 4 A

o3

BmEFAL =277 98 HpRHEAA BFERC el KE BES vIHA KR
o arz18 £& dodle A& ERMOE sy A4 HERX REMTES @R
o fHMRESE MEES FEKEE EES o] A 2gich(Blackman,
1919).

THB 3 (RGR, relative growth rate)
Blackman(1919)-2 fi%e] EEE HWIERE #HRd A2 Mol old Fizkd
FESE AL fAHsREE) et 3o (Gregory, 1928). wabx MR ESES oS3 e
Ko FRAY ol Ao wata FHEIg o,

RGR=~l—- dW __ dlogeW

w dt dt

AlogeW
Nt

InW,—InW,
tz“tl

714 We s w58, tv B Jehdd, Ind HAHBCIY EfEe
Azle B8 A A&7|ZEe] RGRA& Table 1¢) FA| o] ¢lewy, Table 1¢] 93}d L
Ed MEe BEA7Z7IZY 43ddd ogeix RGRY ol A2 e ¢ 4 32y, SEE
B2 FU1ES 4 F g, Fapleld: 10-14UdB(KEMM) S ErEHE RGRY g
L, M, SEl A Ztz 0.2887, 0.2807 % 0.2365 g/g/day2A SEE °% L MEY
RGRfli®] 80%° Z’ctes AL & 4 ddd, 28y REHSREL BH% 24-28H A

Table 1. The changes with time (days after germination) of relative growth rate (RGR, g/g/day) of Raphanus
plants from small, medium and large size of seeds weight

Days after germination 10-14 14-19 19-24 24-28 28-33
Seed weight class
Large 0.2887 0.2243 0.1854 0.2721 0.1797
Medium 0.2807 0.2345 0.2160 0.1716 0.1818

Small 0.2365 0.1893 0.1911 0.1727 0.2286
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Ae LM, SEE9 RGRY 2 &% 0.2721, 0.1716 ¥ 0.1727 g/g/day2A M, S[& 9|
RGRel %<& vAde ZAE ¢F d2d ETE] & HPldTS BEEFE] IAne
AL ¢ 5 Uk o)A Mm-S & F1978)0] BT MEE HM BHY AX F
dR " BRET,

4L (NAR, net assimilation rate) 3} ZEW# L (LAR, leaf area ratio)

BT =279 FA wet 2k gEe %71 2 RGRabel e A2 #ES
o EHE BHRES] st S84 RGRE F71x) EFRe NAR#A LARE uiyo] ERMS
2 e Al=de Bt

Gregory(1928), Blackman®} Wilson(1951)ell ol &} ¥ K AL MRt}
H®ite ¥ EE=2 JdE 4 Aoz #mEE Aok WA kAR S 3t AlmE 4
e BEe] hiEel 28yl Mo ERYE Emigelstx AFde Aol Eg 4
ol 2t Mol (Gregory, 1928) RGRe #X(2)& NARS HR (3 LARY BR@)
o2 BN & HRd d# 4 NARFH LARS A4tsisdch, @zt A RGRe X
&3 2

RGR=NAR:LAR =&
1, _dw _im_) o La @)

1, dw _ 1
w dt La dt w
NAR:'L . ﬂ_zﬂgglﬁ_ L_aw

L, dt dL, dt
— AIOgLA . AW
AL, VaN4
__logLy,—logly  Wo=Wi ... (3)
LAZ - LAI Q - tx

q71A L, Lot FEEHES S5t 3% v & B H 233 W3 W= {#
o) gZEES Bk
_ Ly _ logW,—logW
LAR= W W, =W,

Ly,—L
P27,V Ik 27 SR
X logLy; —logLy, (4)
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(1973) ol @& S5 BB &R, &t FA978) 0 A% A<3FT RBAA AFRME
t EETHVE ETEC FES gl Wede HE £RS ¥ 4A ddx A4,
=g ghiFEMLae] L, MY SI& JRFF2 23te]l AHMMAA FHelA 3 Oexemann(1942) &
BTESd AFETHS s HBRAT dode Bast & 'R GRS A A== Rl

iokx BereEd,

Table 2. The variation with time of net assimilation rate (NAR, g/m?/day) of Raphanus plants from varying

size of seeds weight

Days after germination 10-14 14-19 19-24 24-28 28-33
Seed weight class
Large 0.1513 0.1106 0.0889 0.1422 0.1086
Medium 0.1373 0.1125 0.1056 0.0893 0.1097
Small 0.1094 0.0890 0.0975 0.0913 0.1112

AL (LAR, leaf area ratio)
#¥EELE @R o=2gk4 Histso 2 KEMMDe ETENZE FET LARME

t Table 3o Fx=Elel vk, £FMMS LARfEE L, M, SE R4 &% 1.9037,
2.0396, 2.1520 m?/g2 4 LEAA M, SER 255 dgte] AL & & o, od R
%<& NARY fmse Ddztz & ¢ oo, 23y REBM@EFR 24-2804) 9
LARfEE L, M, SESZ 1.9406, 1.9313, 1.8821 m?/g3t Zo] WFEMNZ= %7t A9
$& ¢ vk EEKZMe % ETEEE F %R #E dEd #fe LARY

T =2

RS ERXTh, MAERY NARel ZA 99kg vlAdx 4780,

EHEB B FmEES H(SLA, specific leaf area)

Table 3. The variation with time of leaf area ratio (LAR, m?/g) of Raphanus plants from varying size of

seeds weight

Days after germination 10-14 14-19 19-24 24-28 28-33
Seed weight class
Large 1.9037 2.0135 2.0857 1.9406 1.6767
Medium 2.0396 2.0823 2.0536 1.9313 1.6870
Small 2.1520 2.1254 1.9735 1.8821 2.0458

A7l A Fe ERER Y L,v FAEHKS ZkIdd. SLAE —EH22 49 F4%
HFA o2 dolne RERE A4¥ & sl SLAZe] ade AL EEKEl 43
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Qo] goke AL T3 KW WEAEN s AHY EHoE FHdd £ 5

2 AFHHES 53 BTENE HY SLAfEE Table 40 Fn=eol slc}, Table 4
o o3t BEMM(EFHK 10-1484) 9 SLAfE= L, M, SEME &% 2.7578, 2.9556,
2.8463 m?/g2 “tebwtvh, MERM (B H% 28-3384) e SLAfiv L, M, SEAAM ZF&
2.2133, 2,2107, 2.8448m?/g& velwtch, WF SLAZS 49 FA=Z & £ 3o
HTES 49 FAde € $8S vXA 293 FR7F s

Table 4. The changes with time of specific leaf area (SLA, m?/g) of Raphanus plants from varying size of
seeds weight

Days after germination 10-14 14-19 19-24 24-28 28-33
Seed weight class
Large 2.7578 2.7979 2.6966 2.5854 2.2123
Medium 2.9556 2.8906 2.6875 2.5404 2.2107
Small 2.8463 2.8132 2.5985 2.8231 2.8448

ByE 92 HEFSo £BEN it

AEHI BTRER 108A BFEHN XARES L, M, SE ety &% 12.4,
14.4 2 9.8 gmol CO,/m?/secEA A£FH el vy A£FHRY/T BEHZ G ke
gae] ETES ¢ 4 o, =28 BFEHNZE XAHE v PEE v Adz 37
"o, e MRES BEH, XEMEE 23 2 ge] #LEX dghge] viebdc,
#IE 59 shoot® MRS 0.793 yumol CO,/m?/minol 3 oA 3.28 umol
CO./m?*/minel e}, HS XES HEHEE MITELS  computer program (Hunt and
Parson, 1974; Parson and Hunt, 1981) 2 Al&-#l4 #@ FTEE sisd. 4 #AEEH
BuiiS Hunt®} Parson programel]l A HAlA BR REE BT E £F dy2giA=
24 EHE & AdeS ol £ ok old BT FHE hEE WP REET o4&
su2d HWYRES W 24 gEAen Besd,

E ®

B4 59 @FFAYd 2E 98 P& o o] MraEYE 4k, RERY 2 AFM
e B84 19A $ES WestE W 48, £BEN @B WHEEENL B
Al FRE HRsIA

BT FAe & £FUHS S344 LES #ithel M, SEEY & ZES stdsS
o & AH(ET BFEH BAAY L, M, SEHZ] W BREs 77 13.93, 7.77,
4.61g/plant= ebdc}h), =7 shoot(FESN )W shootERES BES 2 £FH
e E84 FEREZERY KE Rz vdA Jdeldd @+ #597% 33842 shoot
o] Hige L, M, SEH=E Z+2 21.55, 11.81 2 8.75cm?/plant®, shoot¥ZERS 27
10.83, 6.03, 3.50 g/plant® ‘vlelyic}),
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HEHEFES REMHQ BFEHR 10-1404d4 BEhe L, M, SEHE Z7 0.2887,
0.2807 ¥ 0.2365g/g/dayd o™, RESKMETHR 24-28BA)AME 2z 0.2721,
0.1716, 0.1727 g/g/dayvh. BRI (BE2FT% 10-14HA) o #tifE{Las (NAR)S L, M, S
ERANA 242 0.1513, 0.1373 % 0.1094 g/m?/day2x FEFEol FIMEE 2A HE
< vAdy AZEw, gEH%H28-3344)9 NARfEx L, M, SEHI=Z 0.1086, 0.1097
9 0.1112 g/m?/day2 X ETEHZ & £ZR27 ¢

BETMSY LARfEE LIE(1.9037 m?/g) ol wlisiA M, SIE&(2.0396, 2.1520 m?*/g)7} B
o ZA Jehger, gE#MOME L, MES LAR{E(1.6767, 1.6870 m*/g)v A9
Zgrovt, SESY @2 L, MES Rl 2 31(2.0458 m?/g) 22 e, =3 RKEW
Bl Aol SLAffi= L, M, SERel wal zhzh 2.2123, 2.2107 ¥ 2.8448 m?*/g2.2 &}
ek,

W4 9o ARE FEe 2 AmAET WRES JE FAEsided AEwR L,
M, SIE9 kAHmEse ZHzb 12.4, 14.4, 9.8 pmol CO,/m?/secii®, HEBHHRIAAE
9.4, 11.4, 9.8 umol CO,/m?/sec2A] HFHM wls) HAAA KAamadEe] KT
& ¢ 5 ok MRES AHPHET #F% 1744) M EFESE KRl
shootell 4 0.793 gmol CO,/m?/min®] 3, T+ 3.28 gmol CO,/g/mine] %,

e REMITES Hunt9t Parson(1974) Parson® Hunt(1981)9 &EF&#H
program< 3L ™, o] FElZ #EY BES FE o A3 Bl &R
€ Hitsg o, o1H @ Bkl A EFFEHE programe Bk Wzl =A #H BEY A
L2 Hifpdd,

5| AR
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