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Effect of Application Time and Rate of Diquat
on Preharvest Field Drying of Rice

Kwon, Y. W., and J. C. Shin*

ABSTRACT

Most of the currently available rice threshers in Korea are of head-feeding type originally developed for
threshing paddy at grain moisture content of I5 to 17% on wet basis. And prevailing rice harvesting system
is swathing or cutting and bundling upright rice crop at a maturity stage of grain moisture content of ca. 28 to
20%, followed by transient natural drying in the field and threshing at grain moisture content of about 17%.
The system often allows rather high field loss of rice both quantitatively and qualitatively, These necessitate
use of a preharvest desiccant,and diquat has been registered recently as a rice desiccant., Aim of the present
study is to determine the best time and rate of diquat application and to evaluate its utility as a rice desiccant
under its optimal usage conditions in Korea.

Diquat was not so effective for japonica rice varieties while it was very effective for the new varieties
bred from indica x japonica crosses, The best time of application was the period from 2 days before to
3 days after physiological maturity of grain (moisture content of 28% w.b.) and the optimal rate was about
330g of diguat ion/ha. Applying diquat at the right time and rate dropped grain moisture to 15 to 16%
(w.b.) within a week after treatment in contrast to that of 20 to 24% in untreated rice.

Desiccation of rice crop with diquat resulted in 10 to 15% increase in grain resistance to shattering and
significant reduction in percent green rice. However, there was no reduction in milled rice yield and percent
whole kernel and was no change in the percent chalky rice and percent tinted rice. Diquat use appears
highly desirable, if there is no residue problem which has not been studied in the present study.
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Fig. 1. The effect of application time of digquat on
the grain moisture content in rice variety
S264 headed on Aug. 9 and weathe condi-
tion, DAH means days after heading.
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(90% ai. as of dibromide) 3£/ha
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Table 1. The effect of treatment time on grain moisture content. Diquat was applied at a
rate of Reglone 300cc,10a(a.i. 20% diquat dibromide),

30 3‘5 410 415
Days After Heading
Fig. 3. The effect of treatment time of diquat on
grain’ moisture content in- rice variety
Jinheung headed on Aug.18. DAH means
days after heading.
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Variety Tn.eatment Grain Moisture (g)(wet basis) Remark
time 33 36 40 42 45DAH
Control 28.4 24.4 21.3 19.8 164
33DAH * 20.8 15.8 14.4 — Heading
S264 36DAH * 16.3 15.4 138
40DAH * - 14.9 Aug. 9
LSD 05 138 174
""""""""""" Control 302 298 258 238 209
33DAH * 235 185 17.6 - Heading
M23 36DAH * 184 188 16.0
40DAH * 213 181 Aug. 18
——————e___ DGO AT V28
Control 295 21.2 22.7 22.2 20.7
33DAH * 26.9 213 201 - Heading
Jinheung 36DAH * 218 207 188
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Fig. 4. The effect of application rate on the
grain moisture content. Diguat was
applied at the rates of control (@ @),
Reglone(a, i, 20%) 200cc,” 10a(V—~V¥),
300cc,” 10a(Q—-~0), 400¢cc,/10a( A~ A),
and 500cc,/10a(M--WD

Table 2. The effect of treatment time on the
grain weight.

Variety Treatment 1,000 Grain Weight(g)
time 33 36 40 42 45DAH
Control 217 21.7 21.6 21.9 218
33DAH  * 214 214 213 ~
S264 36DAH * 219 216 216
40DAH *  ~ 28
e LsDOS_ NS __NS _
Control 234 27.8 238 240 238
33DAH * 260 240 238 -
M23  36DAH * 249 246 241
40DAH * 241 242
LSD.05 1 NS NS
"7 Control 257 27.1 285 280 280
Jin. 33DAH  * 269 265 266 —
hemg  36DAH * 268 27.6 279
. 40DAH * 2719 275
LSD .05 1.37 NS
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"Fig. 5. The effect of application rate on the

grain moisture content. Diquat was
applied at the rates of control (@—@),
Reglone(a i, 20%) 200 cc,/10a(V--V),
300cc,” 10a(O--0), 400cc10a(A~-A),
and 500cc/10a(l-~0)
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Table 3, The effect of application rate on the grain moisture content. Diquat was applied

as Reglone (ai, 20%) on 36DAH,

. Application Grain Moisture (9 )(wet basis)
Variety Rate 36 38 40 42 45 DAH Remark
Control 29.8 27.1 25.4 23.8 20.9
200cc,”10 * 225 21.2 20.7 17.8 Heading
M 23 300 ~ * 22.1 20.4 18.8 16.0
400 ~ * 21.4 19.3 183 15.6 Aug. 18
500 ~ * 20.2 19.0 17.4 144
L LSD .05 _ 2.07 128 1 1.47 0.66 L i
""" Control 272 268 227 - 20.7
200cc 102 * 25.4 21.9 - 194 Heading
Hnheung 300 ~ * 25.2 21.9 - 189
400 * 248 21.2 - 182 Aug. 18
500 # * 246 207 - 179
LSD .05 NS NS NS
T REe A& RBANA HEDA Zu=u  HE  cc/10a, 400cc/10a, 500cc,10a EEA A K& B

23 EEEC EMETTE BNSKE BL R
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cc/ 10ag) KEENME HLBRKR7 28 22 &3t
tl. &R 23§kl A& Reglone g # 200cc/ 1029
BEBIAT gHE 28YH HEEY 98 i
BRI FR3hA e Alafla gEEC] @€
T2 T HE AA EEHE 98 HEE 45809
WY& 0 HRE, Reglone & 200cc, 102, 300

Hia k=Kol 209%, 17.8%, 16.0%, 15.6%, 14.4%
olgle™, 300cc 10a@Eetd WM B &K
e 16BRA KMEHEANAE D RBAR =
L combine & 7)ol BasL, webd WHEEE
€ BT #6y LREAE HRY Tkl
123
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Table 4. The effects of application rate on the 1,000 grain weight. Diquat was applied
as Reglone (ai, 20% diquat dibromide).

Variety Application 1,000 Grain Weight (g)
Rate 33 36 38 40 42 45DAH
“Contrel 238 23.6 24.0 23.4 23.8 238
200cc,/10a * 23.7 23.9 236 23.7
23 300 ~ * 24.0 235 23.9 24.0
400 ~ * 23.3 23.5 23.4 234
500 ~ * 23.6 23.4 23.4 24.0
Lsb.os NS NS NS NS
""""""""""" Control 257 27.1 27.2 27.2 28,0 28,0
200cc, 10a * 26.8 26.8 27.0 274
Jinheung 300 ~ * 267 260 280 27.3
400 ~ * 27.0 27.0 27.4 278
500 * 27.0 27.4 27.8 276
LSD .05 NS NS NS NS
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Table 5. The effect of treatment time of diquat on
the force to shatter the grain,

Variety Tré atment Force to shatter (g)
time 42DAH 45 DAH
Control 228.0 226.2
33DAH 2496 -
S 264 36DAH 2495 258.3
40DAH - 255.2
LSD.05 1575 135
''''' Control 2092 231.7
33DAH 234.8 -
Jinheung 36DAH - 239.9
40DAH - 227.1
LSD.05 20.18 NS

Table 6. The effect of application rate of diquat
on the force to shatter the grain(g).

Application rate as Reglone
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At - @mP e WEEE TR RNt ERe
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Bol 4 Fopaictn e, & T &
2= Table 19} @K ak®Ez Table5, 69 Rt
RS HEsH 2 BEZ AR kHaRel B
DUSE Rl 42t Hse @mmelgich olet
Ze FRMEE 38 AR B gmezs Ko
kowski(1972)!" = wizol) diquat-& @RI -9 Ko
ZUBAk ol FrobA HiRKk o] 2otdl & WLy

4. Diquat j§57} SAO OIXE S
Table 7-& diquat EERESIIS MUK, WA,

) LSD H
Variety GControl 999 300 400 sggic/ 05 Hk, HH Bk 2 OEKE 5 REY A= ¥
$HE o =
M3 99.0 1139 1169 117.6 1154 1043  © “%E? %%i WEEWE o
Jinheung 2317 238.3 238.8 239.7 250.7 17.85 lquart of I K HERe) AN RE &
R, MR MfRelo] TXEE BAH B
Table 7. The effect of the treatment time of diquat on the grain qualities,
Variety Treatment Shelling Polishing Broken Green Rotten White
time ratio (%) ratio (%) rice{%) rice(%) rice (%) belly (%)
Control 76.0 91.4 10.7 7.2 0.7 42.8
33DAH 75.2 91.4 11.6 3.2 0.6 39.4
S 264 36 DAH 76.3 92.1 11.7 2.1 0.6 40.5
40DAH 76.9 92.2 10.2 42 0.7 37.3
__ LSD.0s NS NS NS 246 NS NS
Control 76.4 91.0 16.1 13.2 0.7 435
33DAH 76.6 90.8 16,0 1.7 0.8 387
M23 36 DAH 76.7 91.1 17.0 4.6 0.7 45.3
40DAH 75.7 91.0 16.3 9.7 0.7 422
e LSDOS NS NS NS____ 3.15_ NS ______NS_____
h Centrol 76.1 88.4 16.5 42 0.5 135
33DAH 76.8 88.5 15.8 2.6 0.6 17.8
Jinheung 36DAH 76.3 88.7 15.1 4.1 0.6 15.2
40DAH 75.0 88.6 15.4 4.4 0.5 15.7
LSD.05 NS NS NS 1.38 NS NS
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Table §, The effect of the application rate of diquat on the grain qualities,

Variety Application  Shelling Polishing Broken Green Rotten White
Rate ratio (%) ratio (%) rice (%) rice (%) rice(%)  belly (%)
Control 76.4 90.8 16.1 13.2 0.6 43.5
200cc,/10a 76.2 90.3 16.5 8.2 0.7 487
M 23 300 ~ 75.6 91.0 17.0 4.6 0.7 453
400 ~ 75.2 90.8 16.7 5.5 0.6 421
500 ~ 75.2 90.6 16.9 47 0.7 423
o LSD.O5 NS NS ___ 1 NS _____ 3185 _____] NS______NS____

Control 76.6 88.4 16.5 42 0.5 135
200cc 10a 76.2 88.6 15.9 39 0.6 138
Jinheung 300 ~ 75.9 89.0 15.1 4.2 0.6 15.2
400 ~ 76.7 88.6 15.9 4.7 0.6 124
-500 ~ 75.4 88.7 156 3.6 0.5 15.7
LSD .05 NS NS NS NS NS NS
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F A GEEsY BARK KESY HHAE 2 &K
Aol glou H» BR HEEANAE £ KA
B OBl 2B~% 389 Kgol diquat dibromide &
10a% 60cc EEF mEstd HE% 42 ~45 gl
B|RAKK 15~16% BEEs g, 4 B
hifEo] HAA UgHifE%ke] & - HE HIRES K
Hike WREES RESIA g2 HEBEY FREES
9T KA Kk 42~4589 BHAKERS

24

HRE 20~22%5% 6~7% doiAE RNE
HiEe 10~15% AA 233 FRYeH, AA &

BEE Bl RIEY Aol WE, BEE FEIX
R 5ol oM BEERES R e ¥Hy FH
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Kgo] o) WAEnz osis fES BHEHA
o, WA 1 2 BHdAd AR & B E
= 3N E ERT S Yoz BYHE MEST 9
e He BR REEY ddA e eSS HAK
o) 9 & Hee ARV F KE-RBET B
ol & 4 gz 2 fEE RS & ¥ ohe
BT IR fEE R NE~ER—- &8-S RE
B A dolvte KEEELS B0tsln, £RE
o] pEe] glojxe IRE %o TR LEMS B
Afrsle) gigenergy £= 1 BHE BRT & ¢
S0 FReth BEEMHEmL X HxdAd HES
A @A vk diquat-e SO FH ] LDy, diquat
ion 400~440mg kg rate HLULAHOHA HE
ol A F Mol A FF R paraquate) MDD
#4t LD, paraguat ion 150mg kg rat B o} B
o) P ICI @iit9) Lloyd™ & olgjz), 4, nepy,
Y otel Sl Ao HEKES Hamstt 4 di-
quate] FRER~ETY BES FHL 4+ &8
AL 0.7~5ppm BIEAAL SAE BET KK
2 kol F# 0.05ppm BT BERZ, A
& WHO/FAO 7} #Ed &9 diquat BEFERR
0.2ppm Bl PAE Ao BEHEINIA Taesic
2 &gt

e diquate] BREE MAENA BEE 2
Zat mHe BRERS glenz Fims HEY &4
27 vl oela HAKS oY) dAMAE RE
B #lEe] BELY K BRAEEES AW
gt & HEelAd BY REBEY 4B KBEE
BEo] &7 olds wEo ABlmer el NE
4 F e A BT AR LEsla, KERE
o) 4BH BBy JT HES B 590y
—8 |EEY) U& £ I8 REAF IW $g
vele] BEMA vt FEe He4e  nIdE
diquat f|FY EAE AL diqguat HBEEES
PeEApE 7] At HE U HE HEe]  fEEH ok
g Aor AAgcl =4 RER LEgHE RE
T Aol BFY BFF) ETHX oo ghe
by Eastin €79 o} jkig 920 3% Oid HE &

REL BTRFH A8 4% uBHT Qv
] B
HE BRREAKE(RRER) 28~20 %< Hid

MRS el A BRSKE 17% BEZHA R &

B %o BBt EHE BHESKE 14~15 %7
2 HERT & KB 2L FEsHE —Bnd $9
viel BT KEARESR AL EH wiEke] =2
3 SEAKWERS) BejA7) AY 2 HEel BERF:
8, EACA B fet KR BE RENE B
% EAZFTE diquate] A WEES Bl
A8 & HEE O fREES H-BH
R K 264 il B 23 %%, BEB SE REl
yia, diquat of EEREISL AERAC BRAAKE, E
BTRE, RNk, S8R U Faky REx
B, BRE, LEAKE, BXE, G2 444 &
RE "l &S BENGFoH 1 HEE oS
5} zho] Bl

1. Diquat o] IRHERTEE o RENR: P8R
REEN A FRIU BAR REAAE EREE
o} MEEtHy BEEST gt

2. H-B% REE W REEHE oo 4£H
B R 2 AR~3 Ak Hiiheldn, ABREER
& diquat ion 3368 ha (diquat dibromide 20 %
&A% B Reglon ##H 300cc/10a) kifteolqd
o8, BEER SRS BAY 3¢ KBRS g
SkES 15~16% 24 MEHE 20~24 %9 w8
o 5~8%9 MRS ddx WK BEFES
BHNLE HHEY & At Kot At

3. Digquat-g #msid » <o) RN WEBE
o W3l 10~15% BE HL =R,

4. Diquat & Bifel st FHKE, Byw o
BhHg g8sta gl

5. Diquat @BE: W&k, HX 2 LHEAXRAE
EESA ohm BARL BES BLAA REL /H
ARG,

& £ X W
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