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Effect of Postemergence Herbicides on Dry Matter Yield and Weed Control in

Spring Seeding Alfalfa (Medicago sativa L.)

Bae Hun Lee, Ji Hye Kim, Ki Won Lee, Se Young Lee, Jeong Sung Jung and Hyung Soo Park’
National Institute of Animal Science, RDA, Cheonan 31000, Republic of Korea

ABSTRACT

This study was conducted to examine the dry matter yield and weed control of alfalfa according to postemergence herbicides
treatment during spring seeding alfalfa. The seeding time of alfalfa was April 21, 2021, the seeding amount was 20 kg/ha, and the
seeding method was by 20 cm wide. The alfalfa harvest was carried out at the early bloom stage (10% of flowering), and the harvest
date was June 29, 2021. The test treatments were non herbicide (NH), hand weeding (HW), herbicide 1 (Trifluralin, H1), herbicide
2 (S-metolachlor, H2), herbicide 3 (Alachlor, H3), and herbicide 4 (Pendimethalin, H4). Alfalfa plant height was significantly highest
in H2 (62.1£1.4 cm) followed by H3 (61.7+1.6 cm), HW (58.5£1.0 cm), H1 (57.2+1.3 cm), H4 (56.1+1.3 cm), and NH (54.1+1.2 cm)
(»<0.05). Based on HW, H2 and H3 were high and H1 and H4 were short, but NH was significantly shorter than HW and H1~H4
(»<0.05). The dry matter yield of alfalfa in NH, HW, HIl, H2, H3, and H4 were 717.2494.2, 2,613.84254.1, 1,667.8+94.1,
2,498.3+120.2, 2,435.0+118.3, and 1,793.7+354.3 kg/ha. HW is the highest among them (p<0.05). The feed composition of alfalfa was
22~24% of the dry matter yield, and the CP content were significantly higher in NH (23.6 %) (p<0.05). The NH had higher (p<0.05)
NDF and ADF, but RFV was lower (p<0.05). The weed plant height was NH 98.0+3.3cm, HW 73.3£1.7 cm, H1 91.9+1.5 cm, H2
53.3£5.8 cm, H3 81.4+3.5 cm and H4 96.6+2.2 cm, and H2 was significantly smallest in the group (p<0.05). The weed dry matter
yield was NH 4,770.4+232.5 kg/ha, HW 316.3+91.9 kg/ha, H1 2,353.4+173.7 kg/ha, H2 114.5+10.2 kg/ha, H3 752.7+440.6 kg/ha and
H4 2,220.6+775.6 kg/ha. The weed control value was HW 94.1%, H1 53.5%, H2 98.2%, H3 84.9%, H4 48.7%, the weed value of
H2 is similar to weed control value of HW. Considering the above results, postemergence herbicide treatment controlled weeds by
more than 50% compared with no treatment, and among herbicides, H2 (S-metolachlor) was found to be on a similar level to hand
weeding.
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I. M2 =
Il Ajeh-olg- 71go] = ofof gkt

g (Medicago sativa L)= ZAAAoZ w9 £33t thi
A AER FE ARE A= o 8ER[TE AREA] 24
U HEE o 7 JH 0]835}a ItH(Collins et al., 2017a). L=to]
U AT 20209 191 HECE U5 RAR 5 21.3%
TEOITHMAFRA, 2021). =] S4ks7olA dgnt Ax0] &4
87F EoRaL qlom, 2028 49 RARS] HEAFTA,
2012)7} HA|=H dguio] igfo] tiE 571 Aotk 18
L =fjollA ikl dguks RS Ao, A A H
o}-go] IRt A= HH[sitt AR FUNY F FHE s

Ahu} Al A] Bs0] FFS = QR0 EE Fx, WS,
590, EY pH 5°] E17E]3 It Summers and Putnam, 2008;
Undersander et al., 2021). ¢Zol= gutAo 2 7} w53 4
7okl Qlov, A SFAZIE SAAY EE0] ofEle B9 &
WSS AAGHA ok & ns duie] 2] AR 9 S A
Fzete] Ao & Qlsto] et F2o] Eoid 4= Uk
TS YETE oI9S o) Fx S9JoE TISelA J] Al
715740] Gold = qlom FAAs 508 FE AR ik
Alsfiok= Q1o = Z-gJi.
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A} Al Al A== Fxe ARAE ARESHo] WHAlsk=
o] A 12 oIt AzAR= ARE- Al e REE E4010]
Srnle Zspslelo} RskOR Qi et gk ol
U} A Al ARG 7FSE ARAE ARGAP | R A
o] 9Ick(Undersander et al., 2021). &L} AZAS ol83l0] F
5 A & 5 ARl o7t HAgsto] A A= o]
ofd = Utk olE SEs| flsiA] AzAlC] U de] Sl I
o E5T JdET Q= FAo|ti(Samac and Temple, 2021;
Bottero et al., 2022). $HH, ZUj= dgn}l 1802 Thifjz= A
ZAPE glod, F Al Al AREShe AZRAE o8 & Ut
(Kim, 2002). Yoo (2001y= EGAZAIE o|-&slo] gEulofA
oFsf| ARt FE2AA| mxje] disie] HESIIOW, A7E
2 EE 2557 g2 7 A B85k

A 2 s G2 & 0 Al EFAIRA Aol i
It et g2 A E HESH| flote] 3ot

St

0. M= 2 g

1. Al

£ AR dt Al A EAEA] Helt L o)
A2 el WX GRS RSP Sste] 20219 S
ol SIAIT SYSATSIY SARLLRO) o AN

1

2T

2 Al SAlE dgut F52 Common ©]31r}. YE1to]
TSA7]= 2021 4 2140l 0om, AR o WA 1.5 x
2m (3nf), TFHFE 20 kg/ha, TEEIHL X0t 20 cm HH|Z
AABIAH. AR 2= FA]2]H(Non-herbicide, NH), &A=
(Hand weeding, HW), A|ZA| 1 (Trifluralin; Herbicide 1, HI),
A|ZA] 2 (S-metolachlor; Herbicide 2, H2), A=A 3 (Alachlor;
Herbicide 3, H3), A|ZA]| 4(Pendimethalin; Herbicide 41, H4)=

W] ¥H(Randomized block design) 3¥HZ-0F HiX|olrt. EQF
AzAls =9] dgnt Auiege] Qi ApgolA 4Avid
AzA 5 =l A= s AlES ok Adsiaitt
(Canevari et al., 2017; Undersander et al., 2021). 2= Al22}
= ApfRloA Ho] WA= = Wol(Capsella bursa-pastoris [L.]
Medik.; 10 kg/ha), H}=§o|(Digitaria sanguinalis [L.] Scop.; 6
kg/ha) B 7YoFR|E(Setaria viridis [L.] P.Beauv.; 15 kg/ha)y
Alslgieh. AJH[ERS N-P-K 100-300-300 kg/ha, 413] 300
kg'ha, Bk 20 kha 7|02 AJSIGIT, A, 4] 9 B
= A 7Hlsiom, ki e 125 7H[SISI EXA
Al 98 9 = 0 A9 XYste] B2 1= 3k =
SAIE HAIE 27 Rl 7 e o=® A5Gt Table 1). A
B 4359 EYAIRARE AEAlRl AZEEASE A7 =
7Aoo ® vlayk ZAASH(K1RF A AR RPgASHKS) Al
otk

U2} k2 NSRRI (7S} 10%)0]l Ao H, $2US
2021 6 29090t} SR A 1 36U (5Y 26
o) FEE 12} AASIoH, dgn} 75 A] ZF AR Fx

2 Sgfolo] ARGS St

2. ZAR=

FARIES Zem), Hagdkgha), AEGEDry matter
[DM], Crude protein [CP], Neutral detergent fiber [NDF], Acid
detergent fiber [ADF] 2 Relative feed value [RFV]), E%(pH,
F24 9718 SR Y CEO), 7I9-09U(eH] 2455, 59
L5E 9 P4apelelch Bt YEEHE 24 ¥ szt o
Alon Hsslol PAIES AWIsich
istol AR7HI= AOAC (1990)0] 2}7islo] ASDM)
A1 E Alge EAE71014 65C = T2ARE
Z3F 5 0.7 mm mesh Mill2 EHglo] ZThAE A7 Eof B
Wolrt. oAl S1RES Dumas®] WH(Chang and Zhang,
2017)°f| w2t QA7 (Vario Max CUBE, Elementar, Germany)

Y o

o

Table 1. Herbicides standard application rate on alfalfa experimental plot

Herbicide Ing{g/f)i)ient Mode of action Herbicide (ml /ﬁ;plication rat;,ater (L/ha)
L
(S-metolachion 20 © 000 Lo
e e w
Herbicide 4 31.7 K1 3,000 1,000

(Pendimethalin)
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£ ol g3l CPi WATRES 74 3 & Tl k% CP
=% N x 6.25)& A=5199tE NDFQ} ADF SRS Goering and
Van Soest (1970)5°f] &5}1°] Ankom fiber analyzer (ANKOM
Technology Corp., Fairport, NY, USA)Z 3-A519tt RFV+= =
(120 / NDF) x (88.9 - 0.779 x ADF) / 1298 AAXI519ich
(Moore and Undersander, 2002).

EFE 50874 EFRHEANH2010)00 Esto] A& A
T BABIFTHRDA, 2010). H712%(0), W75%=(%), EFE
Z(0) 9 EQET(% VWC; Volumetric Water Contenty= HOBO

o Za+ 2 0E

1. EQ o 7|

ol

Qu} AR B £ 315k EAL pH 7.76, T-N 0.22%,
SOM 31.20 g/kg, Available P,Os 618.44 mg/kg 2 CEC 13.08
cmol+/kg O|TH(Table 2). 92U} LEQFQ] Hit S5 A=t
ZE2 pH 5.6, SOM 24 g/kg, Available P,Os 577 mg/kgO & B
TE|CHJung et al.,, 2001). Qe WEQRS B pH7L 5.6
0= AEYCICH, AIFRY] pH= 7.76°28 FHEYCI

onset (H21-USB)2& 35} 0m, Z35aHmm)S A7 A
ALR(KMA, 2022)F ©}-83I3ith

o g} A o £EC] A% pHi 6.5~7.02 HIlE Q)
of(Collins et al., 2017b), & A|Hx EJojx| dLulr} EF pH
o] Jagio] A8o] F1sgt Zos Tk

AR7IRE 5 H7] 27t ERREET A YERto, 7]
S o] vz W L BHY JE ue
ThFig. 1). k2] 3049(1991~2020) B 1w 59 17.5%,
69 21.8C, B H7ISEE 5Y 623%, 69 69.1%, T
59 78.7 mm, 69 127.0 mmO|ITHKMA, 2022). BF 7]

3. BA=A

EAIEAS SAS Enterprise Guide (ver. 9.2)5 o]&a}o] BAF
FA(ANOVAYS AAB19.2H, Duncan’s multiple range testo]|
ofste] 5% RokrzolA] Hekie] BAER Mol itk

Table 2. Characteristics of soil before experiment in Cheonan

H T-N SOM Available-P,0s CEC
P (%) (gke) (mg/kg) (emol+/kg)
7.76 0.22 31.20 618.44 13.08
“T-N: Total nitrogen, SOM: Soil organic matter, CEC: Cation exchange capacity.
a;g ——AirTemperature(°C) === Air Humidity(%) % € —— Soil Temperature(°C) === Soil Moisture(% VW) % V:_\Lg

0.0 0.0 0.0 0.00
af21 4f28  5/5 5/12 5/19 5/26 6/2 6/9 &/16 &/23 421 a/28 5/5 5/12 5/19 5/26 6/2 6/9 6/16 €/23

mm
30.0
M Rain fall

) | | ‘|
|||I||| | | |||| . L1l

4/21 4/28 5/5 5/12 5/19 5/26 6/2 6/9 6/16 6/23

Fig. 1. Air temperature and humidity, soil temperature and moisture, rain fall in 2021 Cheonan.
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T 59 164C, 69 22.5C2 304 Bt vssgt Agellon,
B WEEE 59 76.8%, 6Y 79.1%2 30 FHET; &
73010t 2 AlgolM 59 Z(135.9 mm)o] Hat 304 5
9 25Tt 57.2 mm WO 69 735e44.8 mm)o] 82.2
mm o] & 752k 250 mm Hc) 3L EGAEAIL A
Z 5 uphUiEd ofart dase, St wddd 219)
FE AFATE B7 URfA] ot FatAE fle Aow wdH

o

2. ommt Ak

Y] IAEH 22U= 642 FATRL AlzA] A
F71e] Aok= Uk stk i 24 NH 541412
cm, HW 58.5+1.0 cm, H1 57.2+1.3 ¢cm, H2 62.1£1.4 cm, H3
61.7+1.6 cm 2 H4 56.1£1.3 cm.2H, H20A4 7 A YEr
YHp<0.05, Fig. 2). &1} o] HWE 7|&0= H28} H3
= 331 HI19} H4= AR 4250|%] 0L}, NH= HW 9 H1 ~ H4

om
66.0 -

64.0 4 a
62.0 4 I I
60.0 o be

I cd
58.0 9 cd
56.0 o d
54.0 4 I
52.0 1
50.0 o
43.0 o
46.0

Alflafa

NH HW H1 H2 H3 H4

Hoh fojFlog 2 Yeth(p<0.05). ole H&o] o=
Qlsto] uio] Agrgo] AfsfiElo] Uit AxtE wetErh

Qmmto] AESEES NH 717.2494.2 kg/ha, HW 2,613.84254.1
kg/ha, Hl 1,667.8+94.1 kg/ha, H2 2,4983+120.2 kg/ha, H3
2,435.0+118.3 kg/ha 2 H4 1,793.74354.3 kg/haQlom, HW 2]
TolK 71 =2 TR p<0.05, Fig. 3). A2A| A2l SoA
H2 51 H37} 713 A UERdTHp<0.05). NHE| &3 H
1-45c} 57-71 % ZA Jep, dgut 5358 37147171 Sl6]
Ae EQAIRA A7t g2} o A| Il vhHo s wigh
H} Arregui et al. (2001)= A2A| A7t skat 9 FF &
20| g3pH o g 2golo] YHno] ARRS F7HARITAL Bl
St 9, E A0] TS |7 B TS(HW 2,613.8 ke/ha) S
2 7FSTE(6,785 kg/ha) BT} AN oA} AA| RO K(Kim et
al.,, 2021), Berti et al. (2021)7} B1135}F 2 1} Qdujo] AL
%(2.98 Mg/ha)Ii= H|SSE 2]k

o] AR AESRF 22 ~ 24% $EO0 R YERT

om
120.0 1

Weed

a a

1000 {4 ] a E:
% b
80.0 b L
el
60.0 f
0.0
20.0
0.0 v T T r v
NH HW H1 H2 H3 Ha

Fig. 2. The height of alfalfa and weed according to applying postemergence herbicides. *>*YMeans in the column with
different superscripts are significantly different (0<0.05). ‘NH: Non-herbicide, HW: Hand weeding, H1: Herbicide
1 (Trifluralin—44.5), H2: Herbicide 2 (S—metolachlor-25), H3: Herbicide 3 (Alachlor-43.7), H4: Herbicide 4

(Pendimethalin-32.7).

kg/ha

3500.0 1

Alflafa

3000.0 1 a
A a
2500.0 4 I I

2000.0 i }

1500.0 -
1000.0 - g

500.0 1

0.0

NH HW H1 H2 H3 H4

kg/ha
6000.0 1 Weed
a
5000.0 o I
4000.0 A
b
3000.0 B
!
2000.0 1
(4
1000.0 1
[
= <
0.0 T T T - T T
NH HW H1 H2 H3 HA4

Fig. 3. Dry matter yield of alfalfa and weed according to applying postemergence herbicides. **°Means in the column with
different superscripts are significantly different (p<0.05). "NH: Non-herbicide, HW: Hand weeding, H1: Herbicide 1
(Trifluralin-44.5), H2: Herbicide 2 (S-metolachlor-25), H3: Herbicide 3 (Alachlor-43.7), H4: Herbicide 4

(Pendimethalin—32.7).
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Table 3. Chemical composition of alfalfa according to applying postemergence herbicides

DM CP NDF ADF RFV
% % of DM
Non-herbicide 23.9° 23.6° 47.8" 31.6° 125.1°
Hand weeding 2.7 22.0° 44,3 30.4% 136.9°
Herbicide 1 a a b ab a
(Trifluralin-44.5) 22.4 23.3 44.0 30.2 138.5
Herbicide 2 a d b be a
(S-metolachlor-25) 22.4 21.0 449 29.5 136.5
Herbicide 3 a b b c a
(Alachlor-43.7) 224 222 423 28.4 147.0
Herbicide 4 a c b abe a
(Pendimethalin-31.7) 22.4 21.4 43.2 29.9 141.3
¢ Means in the column with different superscripts are significantly different (p<0.05).
DM: Dry matter, CP: Crude protein, NDF: Neutral detergent fiber, ADF: Acid detergent fiber, RFV: Relative Feed Value.
% % O Broad leaves @ Grasses
100.0 + a a 100.0 1
%o 4 w - 2 0.0 4
800 1 80.0 -
700 1 g 70.0 7
600 - b 60.0 -
500 1 I 50.0 1
400 40.0 o
200 A 30.0 -
200 A 20.0 -
100 A 10.0 o
0.0 v v v T 0.0 4
HW H1 H2 H3 Ha NH HW H1 H2 H3 H4

Fig. 4. The weed contrd value of alfalfa to applying postemergence herbicides. Fig. 5. The composion of grasses and broad leaves weeds by

20)\eans in the colurmn with different superscripts are significantly
dfferent (<006, *HW Hand weedng HI: Herbidde 1
(Trifluralin44.5), H2: Herbicide 2 (S-metolachior-25), H3: Herbicide
3 (Alachlor-43.7), H4: Herbicide 4 (Pendmethalin-32.7).

(Table 3). CPEEES NHOA] 23.6%E 7} Q0] o= =9lo
H(p<0.05), 7 W& H2= 2.6% 2 21.0 % ©]3Ich NDF9}
ADF R NHOA 7Fg f9j2 02 A Uedol), RFV:=
7P oo WA Uehdth(p<0.05). 24 el 7H W
U H30A RFV= 7H A Yeldth T2y vl= &gut A
% 537|&(USDA-Hay-Markets, 2022)2 HH RFV 147.02
Fair 53(130-150) 2.2 # =42 B} Eck ¥3h NH: RFV
7} 125.12 Hol5-291 Utility S <130)520]90th A=A
A=7HHI1-H4)= NHe B3] Y2uir} Addsk=d] o] =2t
9] Zgto] Ao RFV7L &4 Hehd 2 o= skt

3. Hx YHs

Az A2 NH 98.0+3.3 cm, HW 73.3£1.7 cm, H1 91.9+1.5
H2 53.3+5.8 cm, H3 81.4+3.5 cm @ H4 96.6+2.2 cm32.
™, NH, H1 ¥ H40ll4 7Fg F31 H20lk = 71 2A] Yetsict

postemergence herbicide. *NH: Non-herbicide, HW:
Hand weeding, H1: Hemicde 1 (Trifluralin44.5), H2:
Herbicide 2 (S-metolachlor-25), H3: Herbicide 3 (Alachlor—43.7),
H4: Herbicide 4 (Pendmethalin-32.7).

(p<0.05, Fig. 2). =9 24 E3], NHOA = Skt J=(H],
H[Ego] )7} 9dstaL o] A&l 274(98.0 em)o] YT} 27
(54.1-62.1 cm)Er} A UETh HW= 5990l J=E AA
sigio, 1ol e UukHog sURE A5 ARlste] I
A oRE 7P F A=A Z5t 0% W, Harvey (1991)5= 41
T L} /A0 HEAIEAIE Bentazon (0.8 kg/ha)S A e]o}o]
AZulo] S8 7hA glo] HEE AASISIHAL Barsiyit)
PPk NH 4,770.4+232.5 kg/ha, HW 316.3+91.9 kg/ha,
H1 2,353.4+173.7 kg/ha, H2 114.5£10.2 kg/ha, H3 752.7+440.6
kg/ha 2 H4 2,220.6+775.6 kg/hao|QITH(Fig. 3). NHOJA] &= wh
Aol 7HE BRkeH(p<0.05), H29} H3= HWE} BSSRE 20.
2 Uit % 97 HW 93.4%, H1 50.7%, H2 97.6%,
H3 84.2%, H4 53.5%2 H27} HWS} H|$:8t 22 vHAte b
ERfiQIchFig. 4). Az SARE 153t ¥ol, o], JoxE
ojQof= 1, Tgol5= 5o HAYsIqIt FAPule-2 Shakd
%9] Hlgo| =3UthFig. 5). 3T} HZ= NH 100%, HW
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96.7%, H1 75.0%, H2 63.3%, H3 70.0%, H4 83.3% $°H, 34
A== NH 0%, HW 3.3%, HI 25.0%, H2 36.7%, H3 30.0%,
H4 16.7%2 UERth sk} gz0] ulgo] e A Axo
ti-2o] mRIZe] 7]RII,. Yoo (2001)= &gyt AfuiA|ofA
AZA| AR& A] Metolachlor, Trifluralin @ Alachlor®] &= vt
ARTES 217} 98.8%, 98.0% I 89.5%5 K 115}9ic} B oi7o]
ez AP = H2 (Sametolachlor), H3 (Alachlor), H4 (Pendimethalin),
HI (Trifluralin) $=°2 S-metolachlor”} 7} =2 %= HAPIE
vt 29 Uehfolch 18U HI (Trifluralin)Q] &% A7}
L 5 A4 50.7%Z Yoo (2001)9] A-ATFETH 47.3%7F
o ] Uefdch ol 3 919} Yoo (2001)9] TEA7 )7} 44}
TR WA 7o) 2971 Q5 gt UeRt 2ue BekEc
o}de] AE FUSIE Wl, EFAIRAIE Aok Zo] &
2] o] 50% oV 35S WAbIghny, ARA S0k H2 (S-netolachlor)
= EARRHERT EoR Ueliit] el Al A| EHEA AR l=
Ugwpo] 5F S FAE Eols THY 41 WRoE AN

% Sick

V. Q%

2 Q7 g B s A A Aeje] we ot
of ARt W OHEIE PEs] 9isto] Sl &
o] AR AEA Mokt FoNH H2 2 HIZE HWSE v
SRt $E0l9lom, NHO| HESTE HI-4ET 57-71% A
Utk g20] 22 NHoW 7Fg ziom st s,
Hjego] )7} st glo] 2] o] bt 254 1-62.1
em)ek 2A] ekl A AR H2 Heirk HWet #l:
3 22 WAVIE Uehigl Hi S T o, vl
o], ok olelel= 3, Hol So| wstaict. W W]
20 SR} 27} 73%, YRS 27% oIk, EPARAS
AHeJshe lo] FAe o] 50% o) WEES YAk, A
A FoIA H2 (S-metolachlor) £AJZ9} i3t 5202 Let
Wk Qs 4REe ST Sl EFAEA et ot
% Al B4R oz s,

V. AL

2 A7 ST AR R P A R AP o]

87k 7R, PI01S9O3001)T 20004 SIS RS
3l ARATY B4 Aol o) olold R,
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