128 R¥1fempd it FESEFHERF 57 F 52013

AR R ke RN R0 2
From ! em i

lﬁﬁh%i§%¥é%%mmﬁfﬁ
AL L € R ERR P TR

&

ka ;*'Ej-h%%im%fhﬁﬁ%f?i ARBRERL x> FiiEitz £ "F‘.'IE"J; ER R 3
EAREEREFEAT > AHEFIRERCTE L - BRSO RFEEE > AP
S SR WL i g o i ) d\p;,j;gri ERE SR LNy e = L o8y %ﬁd nh ey
B F RERTZAR R ARR AT ER S P RFEE PSR H-RAET 2T 4
2B EAYTRT AU ANk RASF FRFIZMGEF R RYREPMEEY
FACERE P BB SR en A (P <005 FIRr TRk Y RS AZ R F P M
ETEERT ARG RAYBEFRIRIEFRTERIE R TS L 4AR
FToRAET DB RT B 2AHN R BT E F il c RERRT AT A

2 BREDENTFERFRET 2 $Mr,g1a_1 DL RRRREH - P v H(SOHBE
FONRALLL T 2 IEA B(MS)R Y T RS 6B TR % o BT

/)E'“ R ISR R R .

Mo DR kB REER BT R A S -

2 s
\'B'Tl‘_?

WWTﬁﬁﬂMde”%i?¢1W§Wﬁ%W@@\ﬁxi%”ﬁéﬁjjwhﬁﬁ
VAR R G TF RhF FREL > ¢ ReATHBERNEFE Y 0.74C g
B 4c(IPCC2007) » & %7 & ke B igh { £ 23keh— B opptz o555 % a g
RUE B HRMREEA LR Y X F &R S (CEPD 2012) 0 & A F g B adF e p o

B RELAZIEA TR FHESFmITH s BT EHF AL T 23
ﬁémé%o%lgéﬁw ﬁF’%ﬁﬂmgﬁﬂg%m%Pq@$@@ L &
B RV - 0 UERT R = X 4f 0% € (Shannon et al. 2008, Hsiao et al. 2009) - % -k
ﬁi?waﬁﬁa@ﬁ%’ww%mﬁ%%maﬁ@m?ﬂﬁW~*%%F ARy
ﬁ?’ﬁﬁ#ﬁ&%%ﬁéiﬂkﬁ%iﬁﬁﬁiaimﬂ’4 BB 8 (T2
Fenged B koo gt b > FHaop 4] ~ 2 el zf;;ty:;;{' LR B g

B8R 3 i » i (Tungate et al. 2007) » F]yt 7= & Jf ﬁopﬁalr LN m;{.igu %
'—]/.@ FERF FERCEHRY AL ELY iR % EE R fRE
HHTw Beias madd o *Fiﬁﬁﬁﬂﬁ10%%ﬁﬁwmmmmﬁﬁ$%’
#AE L %ﬁﬂ”&%*W#W’L@%%%iﬁﬁﬂﬂ*Wﬁ3ﬁlkga%ﬂ’%u
Bif 2P XA GORE U2 A §mPEFgEeljparc® . T Ak
BERY FRATERY ST Dk o

=

154



- R
A2 E - BASEHF 22 F & § (“Lichun” or start of spring ; 5L SS)&2 = # £ 1%
BHE 2% B & 5 (“Dashu” or first day of mid-summer ; 5. MS)E A B & 5 5 487 <8 >
FEASGF D152 E 30X FE L 10 BA4EH - 52009 2 2012 #2. 4 B2 E% A G
P04 R A 2 SR A R - AR 2 AT AR KBk § 0 2 0
- AN G R H I R SER T o SN A B LA T 0 g
BAG Im B8 BhEGHN T RTEAZFY 7}%‘% CHRESELE L F 0 T
iﬁ@éeiﬁoﬁﬁwei%@ Ko e B ERARIT L R R T- W R EF SR
BlE > ¢ 45 P 32F 2 I FF 3278 (mean value of daily air temperatures of cropping season;
MDMAT) ~ P P& P #icz 8 & 3278 (mean value of daily sunshine hours of cropping season;
MDSH) ~ p &£ 2_ ) ¥ 3218 (mean value of daily irradiance of cropping season; MDIR) % 3
FRHT > R AR PR L 4@ ADMAT ~ ADSH 2 ADIR % - kiR F % % Fl4tse
FipRb AR 2 sefl e AR AR A E THEP ISR ) ¢ G2 faFEH @F
(R 9 H)F R ey g1 — B i ﬁﬁﬁv—f; 5 5G-wk) 5 7 _{%(7-wk)£
85 T FGSHT-wk) = H TR RS % 44wk F 6 F(6-Wk)E K 42 5 6 F(446- wk)
T EE

ERNES S

ﬁﬂ2%9&i%UﬁWﬁiﬁloﬁﬁﬁﬁ’iﬁ??%ﬂ’*ﬁj’—#ﬁsﬁﬂ
d MEABEFE > ZHES BREDRFTAES B24EF - /H‘r%f‘ﬂf%“ﬂli F8 5|
O 3HBF GRFIZM G PRI A F L T L 4% Fp £ (MDMAT ~ MDSH 2 MDIR)
Tl%fmgn°£ Hot gk e B2 38 F % % FI(ADMAT ~ ADSH % ADIR)# f¢ & 4%
B~ BB 2 B B AU E v dict % ADMAT 2 ADIR 5 4c @ & JLiE 5 3 48
. (Fig. 2) o o o $ s AL 2 A A F FR(Fig 3) BErn {%EHS L AP, v 3
ﬁﬁi%@%ﬂ@i%%iﬂ°é*AMWHﬁﬁjA#@E%%:ﬁﬁﬁ%%’*%V
H e ReX fEAEE P ADMAR 2 255 2 24591 Ao APz REGRY 2 2 £4523(3
i%;w#%wAﬁn%ﬂ@ﬁﬁ%ﬁ&ﬂﬁAUWW%§ﬁiﬁﬁ¥ﬁﬁ’*ﬁ?
Pt s B2 88(Fig. 4) > & ADMAT i 550C 1118 » BEMAEHL F M2 b g E 2 £
BEAXG RARL LA A '*FfF'&m%_aq—f od WP REHAEAE L DFRPARRHREY u}%%z
FAFHEE SO FHERC IR FESPE RPN BN AT A2 - BT
= 5(SS)E Z T+ B(MS)A P (7L ¥ IRk o d LAY FREFEIPHE
| T2.7%T i -k A KR R Fl(penoxsulam) | Ff 5ok fsn o F YK AS 50%3 R 3 A A
FRey d @y @R AEE g (Fig.5) - #F R &a—- HiFSS ;hféﬁpjgﬂj”.—};é‘;ﬁ HF ET
4= #) 5-WK & 73 % 'F:I“'#m‘&7WK Bk ey 4 Eprdlsck > @ 10 5+7-WK 92 :v'g
LA S g f Pkt o B B IFMS R e 0 F 8 4WK FEE e AR ik
= eV I} 6Wng PEET ISR R R g A2 HRR S e o A - B ivn 2
X F RN P RE R E o 4197 SRR SRR nR B (Fig. 6) 0 - I

\““b

155



(ESSHP ey (7 2 e d ¢ MEFEHRPET ~ - & 24 “f Yo kiea LR Ra WiEF
1ﬁﬁiggiﬁﬁﬁaﬁ@m~ﬁ&@mayjﬁzﬁmmmaﬁﬁi%@og%:w

fEMS £HEH > PIBRIET | H A 2 Sy H

i

a1 — %\ 2 7% e . 11 >
E{%E_%_#iﬂj\%ﬁ\ljjﬁ? _;'“ v%.|—4]7 Fﬁg %;ﬂ’ 'E‘El‘%‘iav_)imﬁéﬁéfm 3 oE‘; 3
N« M -+ a2A 7 gt_\,‘/ - - 5 kg B - B ook ey - Ay a .
BEB ey 135 ﬁ&#?fﬁ’*iﬂ’_*/%“’ 2 FEhE M0 Flm B8 F g 2 v R4
I:’ B o o i g gL A& A oy "\ AK 02 L “
£ (Tungate et al. 2007) > Flpt Bz H iFfE o F BT B Lh< 4L n - P iFdEs
/= RE oW s Lo Cl - 2= 3 g e < N
FoRMFRERLDER > PP REFRT AP E A AT TS kA AR A F 2
B R okE X Y =T 4= I OXr Ry v L, B 7 Y, H
PR AEGRIATAEFIREFRY O ERUEHFREI RGHAEHFRE - FLRE
16 28
Y =-8.365+1.321X-0.028X 2 ¥ Y‘:-3.193+l 306X-0.029X 2 1o sy o ss30d < #
Y R?=0014(P=082) R*=0.005 (P = 0.93) Yoo1405540,045X-2.328%10 X2 S Y=.20.478+0.066X-3.172510 X2
12 . 21 12 FR?-0220 (P-0.02) R2-0.101 (P=0.05) = . 18
P R B . .« o °
3 . - 14 cow 0l e
Ay ——— Aa. ¢ i ;)—\O‘v ‘/S/' ° 2
- 3 s G4 S ¢ 3
4 & /s B
e ! / ’ 8
0 - - 0 " / . 4 . o
12 - 22 2t 3L a2 17 22 21 2 0 400 800 1200 1600 0 400 800 1200 1600
MDMAT (C) ADMAT (C)
16 28 16 24
';‘;;fgs;:"gioz)‘;;bmsx Y = 44.460-8.840X-0.526X T V-4132:0005%:2592710 50 -1 748:0.085X-0001410 2%
=12 - R’ =0.127 (P =0.14) 21 3 12 R2=0.046 (P (, D R2=0.058 (P=0.43) 4 18
= - a = - 3
=2 s N =a wo o N "o ° 14 g 5 3 .o - f =TT 1z§
3 NS S AR B 3 T e B
2 ST RS R g E - .o‘ - Tt 4
S 4 a . - 7 E S 4 %o 6 2
S ) S < 5
Z - - 0 % Z . - ¥ 0 %
2 4 6 8 0 2 4 6 8 10 100 160 220 280 340 100 160 220 280 340
MDSH (b) ADSH (h)
16 28 16 —— — 2%
;—4&:3:;;[{1};)&;} 073X v Yfl)?n\o- A— ;:;Rt?:::‘(:uﬁ; 28410 %2 o .
12 R? 0.043 (P = 0.53) 21 12 . 18
" = o =~
IR 5 S v e N
. fo e . a 8 ol %7 ~g. A R 12
TR Lt g . & N e
. e P A 75 .
4 s °* 7 4 s L 6
. , ya
0 . oo v 0 0 cov cev 0
4 3 12 16 20 4 3 12 16 20 200 350 500 650 800 200 350 500 650 800

MDIR (MJ m?)

Fig. 1 Changes in mean values of climatic variables
to numbers of weed family and weed species in
paddy fields recorded in different cropping seasons
in 2009-2012. There were ten transplanting dates
for each cultivar in each year. SS — 30 d: 30 days
before ‘Lichun’; SS 15 d: 15 days beofore
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‘Dashu’. Lichun (SS) is the first day of spring and
Dashu (MS) is the first day of mid-summer,
according to the lunar calendar.
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Fig. 2 Changes in accumulated values of
climatic variables to numbers of weed
family and weed species in paddy fields
recorded in different cropping seasons in
2009-2012. Others refer to Fig. 1.
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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2013

Changes of Population and Density of Weeds and their Management
under Mimic Warming Trend Scenario

Chiao-Ling Hsiao', Chewn-Ming Yang” and Chia-Hsun Ho'

' Assistant Agronomist, Taiwan Agricultural Research Institute, COA

Senior Agronomist, Taiwan Agricultural Research Institute, COA

Abstract

Changes in population and density of weeds in paddy field are influenced by growth
environment, as well as climatic conditions and management practices. The dynamic variation of
weeds in paddy field will continue under global warming trend and will be affecting their
competition with rice. By using different cropping seasons to mimic warming trend scenario, this
study was aimed at investigating effects of air temperature, sunshine hour and irradiance on
changes in population and density of weeds in paddy field. Results showed that weed density
increased with increasing accumulated values of daily mean air temperature and daily irradiance
(P < 0.05) so that weeds propagation in paddy field can be expected to be increased under the
conditions of warming temperature and high irradiance. Numbers of broadleaf weeds were higher
than those of narrowleaf weeds under warming conditions and therefore may become dominant
weed species in paddy field that need to be taken into account in the future. By selecting two
cropping seasons (SS and MS) that had more weed distribution in the fields for weed
management experiments, results indicated that weeding before 7 weeks after transplanting
would reduce weed influence on rice growth for the cropping season of ‘Lichun’ (SS), while it

was before 6 weeks after transplanting for the cropping season of ‘Dashu’ (MS).

Keywords: Warming trend, Paddy field, Weed population, Weed density, Cropping season.
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