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LN S(Glycine mav)®] 4% ¥ HA SH0| njAl= A=H2| S

H QAZAE 2 IAE A8 F 4 AT AL gk TF AzA kEE AE0] o9 = B
AR g v AZA HAE FEY P44 HY 75 A AL Bl FFE wAA 2 Aeoln
B AFNME R (Gheine max)2) o} A/F 23] AxAE A A HAIZ, ATED, LETY Ax
A A g AAst] AZA7 T Lotet A 2 WA S vl & E4E ZASAT AT A
A7t & FEE Bedo] B AFME ASt AVIE MU0 R AASUTE UF FokeE UE F AT
of Hlg] ALl B Aol AUTh 234 AzA Al F Ao Fatud g Fel Holrt ety
AZA A 65 Fole ¢ AeAh A% S A A2AY EFe 2719 7] sz Wt i
TEA ety ¥ ASE BF A% 274 A 29 vE A/TeTLAM AFER A7t T
Atk A% FrlolE TEEFY HEATL M ¥2 ARES HATY ol ARAE AP AT B
H45 38 o= X ABHASE gm Btk I TFEFY ATFA Asle AT IR ASHA
th 37) AgZY 24 uAHPe) A/TFEIEG © B2 RYEE Yo 27) AT L 05T
FFe BolX Gtk MM D F Bre FAR wAGZ vE AT BT s &
AP AZA7L HIEE 48 FE AT WA SR ol tiFel FAse RS sk 24

Korean J. Ecol.

1A v Eerd] B4 AP e dFE nAE AL BAFE Uk

BHMO: A ZA, Ghcine max, N3} A7), ALEH, B F

M E

AzAE g AAE Sesie F2E A F2E
29 83 £48 4837 A8 FYoAM 2 8
Qe dukA o 2 A=A & 500D v)ukel EapEkg Ad
1344 #7) S ECIER JEY AEY NFF AEY
T AEAL BYHAT e F2EY A5 AeE (Cou
pland 1991). A ER o] F48 AZAE FHAY A A2 3
A g Y& oopujica, Ak AEZ QR FAAA, 3F HE
5 HEAY F2 F3& A3t gt (Boger and Sandmann
1989). 1eju AIZAE 4 Fo gt A HE F
U g F4 @ A4S AUA Hed, old AxA A
Qe NE 2710 A 2A) &L 9o it VA E, AZ2A Y
5 2 ol%, BFUA T Fole] ofs] ZAHHATH (Owen
1987). 53 A& 709 B4 dlA} Zol7t AxA MeiAdl
o) 223 Q407 i AZA ) N & v F
of me} xpo) g BolA frh gdutHo R F2E XA A
23 A} 590} o $ wol ARAQ AE A A FES
AZAE WEA LU AIA N5 EFE A@sto S E
Q)7 ek=t} (Cole 1994).

AZzAE &89 W43 £8Fd FHH2LE FEaAY
olE g oJsks Fx =t} (Schment and Kells 1998). H3F2

BN

o<}

2 o o
Y A ol
pu

A WZEFH AZA A2 JEAY BT FAV vz}
A vepgon, £g3k2 0388 AN FIH AT (Gri-
char er al. 1997). AAZAE s AFAo] $&HAH0Z AESF
A AHAME oledt FAA Ed7F FHA o U (Zaki
et al. 1995). 212y AzA ] &8 FEL 0|9 =59 B
A E 4n|Etl (Cole 1994, Coleman 1997). Bergelsonz}
Purrington(1996)2 Az Aol gk 4 &2 A& Hl&o] 24 FE
ojy} Ao tiet Ao} vl R Z47) 2.1, LI A= o ¥
2 B33 A Eo] AEA Y 5 B ALE MEI}L
+& B3tk 213099 AxAV e A U4 7ed
AHo g 4 7hgA e v woh AZA HelE e

sin ef al. 1995). $59} HF] A FF5A9 o, FHHE,
AA o) ZAHAT F7) AFE F2HAY FARANUG
(Gealy et al. 1995). B&EE 7bd Z3t A& Lupinusl A&
wa)s Aol AAE AFE HHrh (Johnen and Drew 1979).
olx A A BelZd TS AR RYZ A 2L
g8 AN 7] 2o 2 ure A} (Sawicka er al. 1996). Al
ZA9) 2RAQ QT ¥ SANME et FES A5
o} AZzo} AP T 22} AT 7+A5ATH (Gealy ef al. 1995,
Monks et al. 1999). o]8}&t AFHEL FEel e AzA S &
F7b 3 FRAYN Aol orgE HAFE

2 Ut M E 19700d ) o] % 206'd 7 A 10% o)/
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o WE &5 T AZAE TFHF A3A, 474 59 &
&3] Zrhsttizt Ao ol28 Z7bt =HAE A
o|7 9tk Tk 93} el we) Aakx] o ok g ake
A @702 7)(O0ECD) B9 F QE(1,259 Kgkm')el) oo 2
WA(1,205 Kgkm) 2 2t ol OECD % A2 2¢| 284, vl
2o} 149), dul3e) THholn EoF HA ALY FAAZR

£ 2o 48y 52 £Fot WFE ¥4 71ed 1999). wt
2 AZA 59 Fo) A A2 AFH WA 7)5) U
& 2 Bold) g nR HEAS Be B 93 AL
AzAY A2 WA Zatel 329 ARA HE 717 So o)
3 A7E B2 A2AZ A BB = & dME
B2 A7} o] 2olx gk £ Yol NE oo that A7t
tha BIE v oyt 9 Fel ulg) u)$ B2 Aol A
ZAo} e A2 wee NE o we} OE B ohe} A
2A 9] §8, AL A7), EFY, AT AT LE, FT T @
74 AU 7wt T8 87 2950 ALt e B
Zsta ohekst kAo 2 upebhdtl (Kurtz 1996, Nimbal ef al.
1996). WebA $2) el Al ABL o) 83 A7t 2
Ak T8 B ATSo] 4B oL § REo\} ALY
& BB A o]2olH T Lol A2 4B A 4TS &
& A% W J%o) dg A Bl ould YL n
EAo] g A7E 0| e Aotk & AFANE S8 Ut
FQ AW AE T A ABAE T8 o8 Feaz
&k,

2 A7) e N F(Ghreine max)e) Fol H/F AZAE A
2)ate] 21549 A3 Wae) MAE AHE 2R O
Fo) 7t 48 wAle) Ygbe x4 E3E war) A8
23 A8 59 W MAAT A7 33 F RE A
22 AP 2ol M sk A7)7E HEE  2E2 U wet
A 27578 e NZE EY W0 R AL BTy
A7 Wao) e AxA L7} AF A7) ZFE FA
23 F 23 g A sk 9EHS 2AEAT. 24, A
2R A7l 22 Lolg, AR 7), Yo} A, AR

, A% e AR B4 Aoprt UeTh B, ARA A

S Go BA 2E Wy E BN Apo)7} YEA
AR, AZ2A ADZ7 N A7), 29 S 2o, BEE ¥
A A7, REES £ FA T W2 B gol7t AP
YA, AZA H2le AE A2 olE AR BaE 2 Wy

S0 " S vAeTR
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7

ot 12

ME AU

o =

8 v F2 A AEQ] NF(Glycine ma)E AF A
B2 AAAT dFo 198 RECEAM ol 60 em JEE
At 92719 A vlhdls AQEY), 4 vidds 2
AE(SH)ol A Al 3EREE MY AHoE FAE

8
>

3 FIAENEGS A A4 A A3 2

2go) BT 7890 & Sk £4 1048 M 2D
A e W) o) 2o 2ol S0 2AT Rl AT
o 4% Fof Golrt ASTH B WEY T BE 2N FR

7b € ATt (3 1996).

s 9 Mg x4

£ A ME 8 vdetgd 2 22 dAY g o]&HT
1+ alachlor A2 9] 22 AFL AZAZA o] &3 A%
A AP 28 YA F AL FEE 4R &
= 38 1999) 5008 FA(E 11 F AERA 2 ml) EEE IF
TZOR, 10008] SA(E 1/ FAZA 1 ml) EEE AET
o2, AZAE ¥A G ASE dxToR 4HsAn A
el BefE T s E FA4E Fdste 20004 5€ 7 A
2 93367089 228 Z81 Edold BEF H 29 &
ALETE 2 Eold) 314 12 AlzA AYE gt 5Y
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vy TEZ 13} o3t I3 A 2A A 42 Hel Y F
& ¢ 3 340 mid 23} Al2A) A E L 69 T A 25
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oty F& 33318 4o AHLsAth 2~3Y AL E S
FoH, A X 77 FA FIIHAE Y AAE o5

A A4 ZFE AR
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4% 24

ol Alzt 8¢ Fot wolg-g AT 14 A XA A
B ¥ 4769 149) H, 23 Ax2A HY F 3(79 69)718€
2U)1157(89 31Y) Aol AEAY 7, 9 F, 714 2 o9
2 N2 Zolg FAsAou(Z) 1253/4% &74), 7HF
2 919 7}Z ZoxMZ o] x 075 X Yol 42 Ardte o
9 F AHoE Hdth SHE Y EAY 718 71FE 44 E
S AT 8 0 23 £ Al AFEL 23 S A
9 AN 2R XY 7] x 10022 23tk webs 15 &34
A AAEE 78 4 ddth 23 AxA Ay FohE 7 &
A A7 7 A G 10NN S T2 Meste] #53)
Atk o)59 AFEe FAE Fsto 50T AZINA 5
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22 AzxA A F 3T H F AYE BF 49 73R
7h ko g T g ] AR 2~3Y Fo& & PR
g FEAM A @ FHFY 2~3%, IFTFE %
AT g3tg/dol oty ATkl gt what 9 7HgAE
o) T 2aEgol 7%1+ 11635101 l%‘— —ML :1 &4 3

HRAont el XE‘E ‘ﬁ%&ia Fq?‘;*i FAARL F2F
FEOl A7IAY o 23 J1F B2 BHE F2

nAE AxAe a3 159

80 -

70 -

60 |
50 |- /3
“or B/"d —o— Control
ontro
—& Low
30 | A High

Seed Germination Percentage (%)

20

0 i . s i

5122 5/23 5124 5/25 5/26 5/27 5/28 5129

Date

Fig. 1. Cumulative percentage of seed germination in Glycine max
over time according to herbicide treatment. Control, Low, and High
represent the three levels of herbicide treatment.

et

o Uehgeh 37 ol HaERl A7) 2%k % Y=
SEoU B2 £4ES I92 FAUAD. 43 F 33
o ARASH, $27) TY UE F YW A Q9 2
o A2 £ FUE Fot YT 5F Fol BRY U
2F 9A 2 E4%0) dob gL A 424E Hu
37299 99 £42 AY ASA 63 Tk
E &40 A Aehih
%o

N
I~

O Hr et d
HE oX I->

Aol g SA A7), AzA|, A5 719 FAH
EHE goli7) A8 39 BAHRA S FYsigh 1 A7)
£ AYsy 4 AF, FLE N 32 FEFEol FostHd
o} (Table 1). ¥4 22 24 A7l wat HolHE £8dty
290 BAEAEAE | AZAxMNE A7 23F A3 AL 2
A4 545 FA A7lel wet ok AR Jeg
(Table 2).

23 24 A& AT A A7 A 7o) g A zA x5}
A7 23 5 AL QUL A=A G S A7) B A
& FA A&HAT (Table 2). 23 S5 A9 )+
A AEANA T S BT HX I AgEde] HiE 7
T HRIAAL, AFEFY HAE 1, 3,43 S A BF ol
Hoh 717F f-o 3l Atk (Fig 24). 22k 54 A 27] A8k
o JIE vA 2 AsEZel f23 Zo] flo] TFxdY
7l SlERT o atA FEO K F)ss = 41.46, P=0.0001) 7]
MNeh29] A4S MAYEE A vl Lin, Tsedd
HI3) 148 21817 717 ATk (Fos = 63.86, P=0.0001). 7]}
F7) Ak AR Y 7l AVHLE 1,23k 3 A 7 A
7ol & Zol& HolA] 9O KFig. 24) 3, 47 ZAN = &

71 AAskEY] 717F Zb7) L5, 14wt ok

Q7o J1ske s o WAy F9E 24 54 A

E AT RE & A7GM AxAxNE A 719 23 AZF
20 L}E}L}(Table 2) A8t A7)l G wlolH g £l 1Y
LAk A% 276de F s BT AnkHeE v
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Table 1. Three-way ANOVA of the effects of measurement time, herbicide treatment and flowering time on the height, total leaf area and growth

rate of Glycine max

Height Total leaf area Growth rate

Source of variation

df F P df F P df F P
Measurement time (MSTM) 3 3434.87 Hakk 3 1061.05 R 2 1406.93 Hhkx
Herbicide treatment (HB) 2 138.60 Hhkx 2 40.37 ok 2 4.84 x
Flowering time (FLTM) 1 673.59 Fakk 1 667.52 hkk 1 64.84 Hhkk
MSTM * HB 6 6.95 kK 6 11.40 Rrkk 4 23.10 FHER
MSTM * FLTM 3 280.46 *rkk 3 330.16 HEkx 2 338.40 *hkx
HB * FLTM 2 421 * 2 11.98 ki 2 1.57 ns
MSTM * HB * FLTM 6 0.55 ns 6 627 HEEK 4 3.68 **
Model 23,590 630.17 Rk 23,580 283.33 Rrxk 17,437 213.97 ok

* P<0.05; ** P<0.01; *** P<0.001; **** P<0.0001; ns = not significant.

Table 2. Two-way ANOVA of the effects of herbicide treatment and flowering time on the height, total leaf area and growth rate of Glycine

max, according to measurement time

Herbicide treatment (HB) Flowering time (FLTM) HB * FLTM Model
Source of variation
df F P df F P df F P df F P
Height
First 2 67.99 ok 1 7.99 k¥ 2 1.74 ns 5,147 3009
Second 2 10677 Rrkk 1 19.27 R 2 3.94 * 5,148 4579  kxwk
Third 2 4341 Hrokk 1 502.80 i 2 1.72 ns 5,147 121.64  *x**
Fourth 2 12.07 k¥ 1 44053 rokxk 2 0.39 ns 5,145 96.84 *Hkk
Total leaf area
First 2 79.51 Frkx i 24.55 rxkk 2 5.16 *x 5,142 4425  xeex
Second 2 20248 Trkk 1 236 ns 2 1.77 ns 5,146 8485  Mkxx
Third 2 52.02 FrkE 1 27569 TrEk 2 13.88 rkk 5,146 91,95 R
Fourth 2 11,01 ok I 44090 okk 2 6.80 *x 5,143 10229  *x*x
Growth rate
Second 1 8.68 ok 1 64.58 Aok 2 2.75 ns 5,148 16.95 ok
Third 1 4236 v 1 82724 rekk 2 4,90 *x 5,141 18538  *¥**
Fourth 1 730 *e 1 1.72 ns 2 0.96 ns 5,146 347 *x

* P<0.0S; ** P<00L; *** P<0.001;

HYZ>AFEZ>AFELY AR HAZY o HHo|
A2 FEET ss—% 38 EA (Fig. 2B). & 13 &4 A
z7] A2y BAeE ¥ WYL AXFETRYG 7] 14
o, 2200, 37] A2 Z7] 188, 210, 23k 2 A 27)
Mt Z+7) 148), 38)(Fas5 = 34.24, P=0.0001), 37) 7H3h
& 7+7) 1.54, 2.59) WATH (Fase = 61.91, P=0.0001). A1Zke] A
dol wel vAEEd AFEE 9 B Jpol7t AAaH| A
Ztste] 33 &3 A F ASE R WG H ATETY ¢
HA zolE Al o WM Fo] I¥ETETE 747) 13
B, 1580 frolatA Bl vixE 2 1eEY v«lﬂ Aol &=
A&HUT (7] A Fosa=836, P=0.0007, F7] /s
Faor =63.72, P=0.0001). 43} ZA A= x7]) MspzdA 4

**x+ P<(),0001; ns = not significant.

HA o that AZAY FAH AFst ¢A3] AT (Foss =
115, P=03243). 7] A2 A= 08 Axr 7o o
HAo] NAYEY TR z47) 130, 148) §25HA
WA (Faeo=17.08, P=0.0001). & 737} & WAL A 24
N7 A 371 Agkre] @ WA o] WA Jerden (Fig 2B),
3 ZolE A EA Y 71M G Zo] A }7) o) Fe A Fst
Atk (1~43 24 A zb7) 1380, 118§, 165, 3.4u0).
AAE] ek st A7), AZA Zoot o] FEFEE
AEo] A QG A ThFgE Ao 2 vrehgth (Table 2). 23}
2 N AzAxRE A7 FE2E Qo) FgE B
FUZREY AFEC IR LI EA e (Fig.
20). 23 A7tel Al wet 7 AT AAEC] 4
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Fig. 2. Height (A), total leaf area (B), and growth rate (C) of Ghcine
max plants over four measurement times according to herbicide
treatment and flowering time. C, L, and H represent the three levels
of herbicide treatment: C = control, L = low, and H = high. Different
letters on symbols indicate significant differences of the three
treatment groups at each measurement time.

A Z7telgth 53] 1%
Hi(Z7] MEE Fosi = 1411,

L NANTRG 3% 54 A 12
P=0.0001, 7] 7}8H Fas =38.08,

5o wxe AzAe T 161

P=0.0001), 43t ZHAMNE L1 93 £ ATES B
o 5 s AREL 23 3 Al 27] AgZel LA
T Egtoy 33 2R E £7) sk AFE] 1oy
B9tk 43 34 A9 AFES T Rk A7) fiiTh
Ao A5} A7) Ee A ERA7] dEA S A7)
9 A2A Y FAH AHE Fotr7] 3 29 EALH A
th O A3 AR g A% i S A7ixAzA 9 2
2 AzaHgo] ekt (Table 3). 574 Al7l0) mat HlolEE
2ste 19 EAEN S o AdEE 23 &4 A HIAEY
o] A EFHT 158, 7R .68 f-of 3t A
2 (Fig, 3A; Fo;=123.12, P=0.0001), 3, 43} S M =T
3 Ay Ao] Qo) wiHel o] TeEerY 47] 15
W, Ll fosiA FAL ATl A&HAD G2 FH
F225=19.46, P=0.0001; 42} Z ZZ" F227=5.86, P=0.0082). wao A
FL 23 24 A v FE AA A/LFET AART 1)
1.5, 34 AL FodiA AL WFig. 3B; Fay= 79.23,
P=0.0001), 32+ &4 A AxLF9 Mg Ao 7/ FALE
A%E BAoH NHIF RHGE Zo) Yol LTETEG
1.28) 8934 BAYT (Fan=4.24, P=0.0255). 431 &3 Ao}
EREES IFETZ 2ol go] 238 Ared A
olEx T 138 § F9A FAL RYE THA L AT (Forr
=8.66, P=0.0014). A|A}5o )& Ba) A% B2 A A
7xAZAN Y 23 45FE glol(Table 3) HIAE T, AFED,
T o] z}7] 22.64+8.57%, 253416.48%, 2641 £8.57%=E
F Aol wATERTE fe8tA =kt

Hals 54

A 7Y% 45X BIF F fr% AAHOZ NA 3
76~78770 Atk A E, AT, T hA 2 %— T
= 7}7) 347.942206, 205.0+111.7, 19 9-+80.67) G th WaE
% o) 3t AZAxMNE A7 23} FIALo] Fol stk
(Table 4), 7} 3 710} whel dolel & Eelated 19 EAtE-A3
Aok 7] st BaE o & AzA £ o
(Fig. 4A; Fa31 =132, P=02824), 37 7H§}—TLO]]H?— H) A8
AEo] AZA AT AERT 28 B BYZS AeAch
(F231=10.89, P=0.004). & 7Astz9 BT F ££ 27] 7N

Table 3. Two-way ANOVA of the effects of measurement time and herbicide treatment on dry weight (DWT) of shoot, root and root/shoot ratio of

Glycine max

Shoot DWT Root DWT Root/Shoot ratio
Source of variation df

F P F P F P
Measurement time (MSTM) 2 65222 ok ck 401.48 okkk 113.06 hokokok
Herbicide treatment (HB) 2 22.88 okkx 12.86 ko 7.57 ok
MSTM * HB 4 2.59 * 6.36 kX 1.80 ns
Model 8,84 174.01 hhkk 108.92 kX 30.98 Rokkx

* P<0.05; ** P<O0L; ¥+ P<0.001; **** P<0.0001; ns =

not significant.
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Fig. 3. Dry weight of shoots (A) and roots (B), and root/shoot ratios (C) of Glycine max over measurement times according to herbicide treatment.
Different letters on symbols indicate significant differences of the three herbicide groups at each measurement time.
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Fig. 4. The number (A) and total dry weight (B) of nodules, dry weight of large nodules (C) and dry weight of roots (D) of early and late flowering
plants according to herbicide treatment. Control, Low and Hight represent the three levels of herbicide treatment. Different letters on symbols
indicate significant differences of the three herbicide groups within plants flowering at the same time.

sh#o] 76~3147), 37) B2 101~787A 2 F7] 8ol
15~3uy B2 &S AT N2z AsE =
1762405, 7] /M3}2=519.6£188.9; AFEF/Z7] AT
=1713483, %7] M8}2=2423+63.1; T EHZ7) A2

=139.8+28.1, 7] 7} 5}2=2702+1268). |A) @ RPE 52
Ao B S F AF, & ¥eF A%, B F AFNM= A

ZAxA S 4719 23 4B AL §ol8iA
A g welEe)

ookt (Table 4).
Az Wdt AxA ZFdE goy A

Ho (Fig. 4B).
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27 N
Aol 7] MR} 128 o BAYT) 2 e

AzA G A A7) F Qo] BF o3 E3E
iﬁit} & ALsETY -’El R 5 Aol vl uls)
Zt7) 159, 1.38) of FAL f9J8 ol BRI (Fig 40), =
7} 7hgkEe] 7] 7H§}4i3¥ 159 o FAL & BPEL A
Abstich R 3 Be) Aol B ARA EFE Y8R
B%om (Table 4), Bx) F 20T o3k 2ol & BY
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Table 4. Two-way ANOVA of the effects of flowering time and herbicide treatment on nodule number, nodule and root dry weight (DWT)

of Glycine max at harvest

No nodules/plant Total nodule DWT/plant Large nodule DWT/plant Root DWT
Source of variation
df F p df F p df F p df F P
Flowering time (FLTM) 1 4242 raxd 1 9.23 * 1 7644 Frxx 1 123.67  »x**
Herbicide treatment(HB) 2 1227 e 2 0.68 ns 2 1386 *xx* 2 288 ns
HB * FLTM 2 9.14  wkx 2 1.96 ns 2 222 s 2 225  ns
Mode! 5,59 18.51  xxx* 5,62 29 * 5,61 2215 e 562 2699  wkxx
* P<0.05; ** P<0.01; *** P<0.001; **** P<0.0001; ns = not significant.
th & 37 W2 A8E 27 AT A o] wis) Les F 6C; Fazo=142, P=02581). & Eol e F TR A4 ¥
A& W2 WYY} (Fig. 4D) £ AYO 2 660+£127%2A AZ2A AH7F KA &
otth (Fig. 6D; Faze=1.03, P= 03706). & BT T wjF9 &
HA SY = dz2d T AL BF -2 249 WiFE A B

74 44RE 37t AFE ] 89 2047HA APHUT T
G 79 21964 89 19714 BE A 2A A9 Mt
FA 5o} o] ANE 7|H22 A3l A717E F FEHE AT
(Fig. SA). W3} ZJol2 s} F MshEe] T A AV
MEk A7) 9k vlet Ao 2 Bl s At (Fig SB). Al A+
BE ghte) £& 2347 At ASHATL & M9 g
717ve BAFA o7 HlH L 139, AFEFE 449, I35k
22 169 B¢ ALHAT £ shue AN E H 0.0082
+0.0018g 0.2 AZA EHAE UATH (Fo0=09, P=04169).
a8U AR 2 £ FEHAIE, ATEE LeET0 47
20634252, 177.0+22.1, 148119142 8BA > AFER
>IEEFY EXE 9 $7 FsHA B3 (Fig. 6A; Faxs
=16.00, P=0.0001). 29 & FAL wHdzd As=FS &
Atg o BN Y E 29 F BAE LEEFEY LY 7
A9t} (Fig. 6B; Fav=21.30, P=0.0001). 74A] & m%e] & &
Ae 238 ArEzY BEY/L HA L, AgEFEET &
71 13w, 12802 &t A2 WHFz0 =540, P=0.0107).
WA G 2 A5 FE AZA HEF 2ol7t AN (Fig.
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Fig. 5. Cumulative number of flowering (A) and fruiting (B) plants of Glycine max according to herbicide treatment.
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Effects of Herbicides on Growth and Reproductive
Characters of Glycine max

Kang, Hyesoon™ and Seung-Hee Ha
Department of Biology, Sungshin Women's University, Seoul 136-742, Korea

ABSTRACT : Herbicides have been used to control weeds for decades. If detoxification upon exposure to
herbicides requires considerable amounts of energy, it could affect the pattern of resource allocation to growth
and reproduction of crops. We examined the effects of three levels of a herbicide (Control, Low, and High) on
germination, growth and reproductive characters of Glycine max treated twice, ie., before and after seed
germination. Since flowering time of G. max was separated into two groups, flowering time was also considered
as a variable in this study. The rate of seed germination tended to be higher at the low level of herbicide
compared to other levels. Chlorosis and shape variation of leaves were apparent after the second herbicide
treatment, but completely disappeared after six weeks of treatment. The herbicide effects on growth characters
were somewhat different between early and late flowering plants, but plants treated with both low and high levels
of herbicide reduced their growth compared to those in the control group regardless of flowering time. Plants at
the high level of herbicide exhibited the highest growth rate later in the season, suggesting that plants
compensated to some extent for reduced growth. However, growth reduction among plants at the high level of
herbicide was persistent until the end of growing season. Among plants flowered late in the season, plants in
the control level bore a higher number of nodules per plant than those in other levels; such a pattem did not
exist among plants flowered early in the season. Plants treated with low and high levels of herbicide produced
a lower number of flowers than those in the control. Thus, the herbicide examined affected not only the growth
and reproductive characters of non-target crops but also the development and growth of root nodules.
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